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compatihllitY  under  narginal  test  conditions,  and  interface 
prohlsQa  for  the  Latmoh  and  Conuauniostiona  Control  Consoles 
of  the  TS-155A  T^apon  Syatesa, 

SCOBB 

The  teat  reports  oontainad  vlthin  this  voluae  cover  the  follov- 
tag  Tigure  A  i^uipatentt 

ri/rure  A  ITogenelatwre 

1245  launch  Control  Condole 

1539  Coissmicationa  Control  Console 

The  oonponent  porta  of  the  consolea  included  are> 

1.  Pedestal  struoturo. 

2.  Top  aeotion. 

5.  Launch  Control  Console  pedestal. 

4*  Audible  alsnt. 

5.  Bieplajr  nodule. 

6.  Alarm  and  Monitor.  ' 

7.  Program  Control  Panel. 

6.  launch  Control  Panel. 

9.  PC  Filter. 

10.  Alarm  driver. 
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2.  Er.pineorins  Usvielosaent  Integra tion  Test  (EDIT) 

3*  Elcctooaio  lat'Tforcneo  Tests  (2l). 

4.  Qyalifioatioa  liiaviroaniental  Testing  (ET),  . 

5.  Psrfcisiaace  Te.ating  (IT), 

Ti:.a  Tost  Eeports  for  p;»grBa3  1  thru  4  ftra  contained  'bI thin  the 
doovc.anta  shown  la  the  Test  Eoport  Hatrix  (Els.  2.3-1).  These 
dcoi:,:'.cat3,  tepether  with,  this  voluae,  ccapriso  the  E3L  Tost 
r...Tort3  for  the  l:-.v::3h  and  Ccri-inications.  Control  Consoles. 

TI'o  Toat  E:port  1-rtrix  shows  tho  areas,  covered  by  the  EEL  toot 
prcji’oa  cn  cn". -c-iit  eqaipaent,  and  syotea  levels.  Ths  tost 
ob^ictivo  blocho  for  the  c^noral  catejorloo  of  lower  Input, 
Power  Output,  otc.,  aru  tho  types  of  sub-units  upon  which  tests 
wexo  porforaed. 

Test  Eoports  for  tests  jperfozaed,  other  than  electrical,  are  . 
well  defined  by  the  test'  objective  titles  on  the  Tost  &trix. 
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Ths  placeacnt  of  tht  elootrlcal  i^qulromonts  found  In  the  ESL 
Consolo^  launch  Control  (LCC)i  Console »  Ccrnunicatlon  Control 
(CCS)  docunoat,  2)2-5 j04»  Voluao  3.  ’ 

The  conpleto  Test  Hoquireaent  in  2)2-5604  epooifisd  tho  input 
functlon(8)  end/or  TQXiahle(a)f  Including  Unit  operation, 
«hioh  trora  to  ba  applied  end  tho  rsoultinj  output(s)  which  were 
to  bo  dotoroinsd*  Tho  Tost  Eoporta  incorporate  the  rooults  of 
these  tests. 

Euaherins  of  the  Teat  Bsports  is  idc  '-'  ical  to  the  associated 
Test  Ee(iulrcncttt. 

Einaberinff  is  datcrained  in  tho  follouinj  canneri 

1.  Tho  first  nunher  indicates  eseticn. 

2.  Tho  seccad  nunhor  indicatoo  voliir.o. 

3.  Tho  third  niaeher  indicates  cajer  area  of  test. 

4*  The  fenrhi  ii'.dicr.t«3  i'..o  teat. 

For  encn:plc-,  3. ^.>2  i:  'icatos* 

1.  3.  -  2.--icn  3. 

2.  3.  -  Vclu  -o  5 

3.  5*  -  Area  of  Toot. 

4*  2.  -  Test  ITuscar' 

llanufacturin"  and  2jispectioa  Eccord  (i:-’;'.''.)  Teat  Lejs  ore 
included  with  the  cquipnont  Serial  ITunhoi-s  liai-d  uith  each 
Tost  Eopert.  The  lo^s  are  found  with  the  cq.uii~;cnt  tested. 
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TEIjT  report  3.3.1.1i 


TITLE 


Physical  Examination  of  the  Launch  Control  Console,  25-24172-7 
OBJECTIVE 

To  inspect  the  Laiinch  Control  Console  for  physical  appearances, 
conformance  to  engineering  drawing  and  human  engineering  requirements 

CO'JCLUSIORS 

The  test  objective  was  realized 

ite::s  ii;  test 

Launch  Control  Console,  Figure  "A"  1243,  S/N'.  0002  (Pro  BC-l) 

TEST  EESCRIPTION 


The 

components  and  subsystems  of  the  Launch  Control  Console 

a. 

Pedestal  Structure  Assembly 

25-24192-11 

b. 

Top  Section  Assembly 

25-24173-17 

c . 

LCC  Pedestal  Assembly 

25-24174-9 

d. 

Missile  Status  Launcher 

Indicator 

25-24175-4 

e» 

Alarm  and  Monitor  Panel 

25-24176-11 

f. 

Program  Control  Panel 

25-24177-7 

g* 

Launch  Control  Panel 

25-24178-16 

h. 

D.  G.  Power  Filter 

25-24179-9 

i. 

Alarm  Control 

25-24180-9 

d  • 

Audible  Alarm  Assembly 

25-24181-9 

The  components  and  subsystems  of  the  Launch  Control  Console  v/ere 
examined  for: 

1.  General  Appearance  and  quality  of  v/orkraanship 

2.  Conformance  to  MIL  STD  -  150  A 

3.  Conformance  to  IJIL  STD  -  803 
Conformance  to  D2-5450 

5.  Conformance  to  applicable  assembly  drawings 

6 .  Dimensions  per  drawings 

SUTE'ARY  OP  TEST  RESULTS 

a.  Program  Control  Panel  (25-24177) 

Program  Function  Control  Knob,  when  released,  does  not  always 
leave  the  "Calibrate"  position  as  required. 
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SUIEIARY  OP  TEST  RESULTS  (Continued) 

b.  Alarm  and  Monitor  Panel  (25-24176) 

Power  resistor  attached  to  terminals  E^  and  E4  is  discoloring  epoxy' 

and  turning  mounting  card  brown. 

c.  Alarm  Control  (25-24180) 

1.  Card  A1  -  heat  sink  for  Qi ,  Q2»  R2  ®10  with  epoxy. 

2.  Card  A2  -  heat  sink  for  Qi ,  Q2*  R2»  RlO  and  R13  are  filled  with 
epoxy. 

d.  All  other  LCC  Components  were  acceptable 

e.  Simplification  or  Improvement  of  Design 

1.  The  intended  use  of  the  handle  of  the  Missile  Status  Indicator 
Laimcher  (25-24175)  is  to  break  the  plug-in  connector  for 

panel  removal;  however,  it  is  being  used  for  removing,  installing 
and  carrying  purposes  as  well.  For  these  operations,  the 
handle  gives  the  operator  little  control.  Two  rigid  handles 
(top  and  bottom  placement)  could  possibly  insure  greater  control. 

2.  In  order  to  disconnect  the  DC  Filter  Assembly  (25-24179), 
the  Alarm  and  Monitor  Panel  must  be  removed  first.  The 
operational  design  (BC-1)  has  cable  length  long  enough  to 
remove  the  DC  filter  assembly,  thus  eliminating  this  problem. 

3.  The  hand  set  bracket  has  a  foam  rubber  pad  on  the  Alarm  and 
Monitor  Panel  (25-24176).  This  pad  is  deteriorating  from 
continuous  use.  The  onerationnl  design  (SC-l)  changed  the 
handset  bracket  to  stag  horn  type,  thus  eliminating  this 
problem. 
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TITLE 


Physical  Exanination  of  the  Launch  Control  Console  f  25,-24172-11 
OBJECTIVE 

To  Inspect  the  Launch  Control  Console  for  physical  appearances • 
conformance  to  engineering  drawings  and  human  engineering  requirements. 

CONCLUSIOIIS 

The  test  objective  was  realized 
ITEKS  IN  TEST 

Launch  Control  Console,  Figure  "A”  1243,  'S/^  0000001 
TEST  DESCRIPTION 


25-24192-22 
25-24175-32 
25-24174-18 
25-24175-6 
25-24176-15 
25-24177-10 
25-24178-18 
25-24179-14 
25-24180-13 
25-24181-15 

The  components  and  subsystems  of  the  Launch  Control  Console  were 
examined  for: 

1.  General  appearances  and  quality  of  workmanship 

2.  Conformance  to  MIL  STD  -  130A 

3.  Conformance  to  MIL  STD  -  805 

4.  Conformance  to  D2-5450 

5.  Conformance  to  applicable  assembly  drawings 

6.  Dimensions  per  drawings. 


The  components  and  subsystems  of  the  LCC 

a.  Pedestal  Structin's  Assembly 

b.  Top  Section  Assembly 

c.  LCC  Pedestal  Assembly 

d.  Missile  Status  Launcher  Indicator 

e.  Alarm  and  Monitor  Panel 

f.  Program  Control  Panel 

g.  Launch  Control  Panel 

h.  D.C.  Power  Filter 

i .  Alarm  Control 

J.  Audible  Alarm  Assembly 
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SUIORY  OF  TiST  RESULTS 


a.  Connector  Prame  (25-25575-5)  was  not  manufactured  per 
engineering  drawing. 

b.  Terminal  Board  (3OOAITB-6)  did  not  contain  the  bus  bars 
necessaiy  to  establish  continuity  for  status  indicators 
IP  2,  through  7. 

c.  All  other  ICC  components  were  found  to  be  acceptable  in 
all  areas. 

d.  Simplification  of  Improvement  of  Design. 

1.  The  Intended  use  of  the  handle  of  The  Missile  Status 
Indicator  launcher  (25-24175)  is  to  break  the  plug-in 
connector  for  panel  removal.  However »  it  is  being  used 
for  removing)  Installing  and  carrying  purposes  as  well. 

For  these  operations)  the  handle  gives  the  operator  little 
control.  Two  rigid  handles  (top  and  bottom  placement) 
could  possibly  Insure  greater  control. 


GKl.'ERAl  lUPORMATION 

Test  Engineer _ T.  G.  McCarthy _  Org.  2-6524-4 


Charge  to  EWA  Number  '^nn? 

Date  Test  Started 

Date  Test  Completed  A-oQ-f;? 


REVISED  _ 

UJ  «2N  2000 
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IITLB 

Physical  Examination  of  the  lelephone  Transmitter  Control f  C-3937/OTC 
OBJECTIVE 

To  Inspect  the  Telephone  Transmitter  Control  for  physical  appearance i 
conformance  to  Engineering  drawings  and  human  engineering  requirements. 

CONCLUSIONS 

The  test  objective  was  realised 
ITEH3  IN  TEST 

Telephone  Transmitter  ControlfPart  of  Figxxre  "A"  1243*  Launch  Control 
Console,  1274013-503,  Serial  Ho.  0000008 
Scale,  12  units,  l/l^th  inch  intervals 

TEST  DESCRIPTION 

The  Telephone  Transmitter  Control  was  examined  fort 
a.  General,  Appearance  and  quality  of  workmanship 
b«  Conformance  to  RCA  Drawing  1274013 

0.  Conformance  to  MIL-STD-130A 

d.  Conformance  to  MIL-STD-803 

e.  Conformance  to  D2-5450 

f.  Dimensions .per  drawing 
SUMMARY  OP  TEST  RESULTS 

The  Telephone  Transmitter  Control  was  found  physically  acceptable. 

e 

GENERAL  INPORMAIION 

Test  Engineers  M.  E.  Novate  Organization  2-6524-4 

T.  0.  McCarthy _  2-6524«4 

Charge  to  ENA  No.  3007 

Date  Test  Started  6-28-62 

Data  Tost  Completed  7-05-62 

Location  Bldg.  9-120.  Bar  B-9t  Plant  DO 
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TEST  HBPQBT  3. 3.1. 3 

TITLE 

Launch  Control  Conaola  Inaulation  Test 
OBJECTIVE 

To  determine  the  Insulation  resistance  of  the  circuits  of  the  La^inch 
Control  Console. 

C0I7CLUSZ01TS 

a.  The  Test  objective  was  realised 

b.  The  insulation  resistance  of  the  circuits  met  the  design  require^ 
ments  of  the  Launch  Control  Console  Model  Specification!  1)2-3430. 

ITEMS  IE  TEST 

Launch  Control  Console)  figure  "A**  1243)  Serial  So.  0000001)  23**24172-11 
Uegohmeter  -  General  Badlo  1862B 

TEST  DESCHIPTIOE 

The  insulation  resistance  of  all  circuits  not  containing  solid  state 
devices  was  measured  between  circuit  coonductors  and  between  circuits 
and  console  structure  using  a  30  volt  test  voltage. 

SUMMARY  OP  TEST  RESULTS 

a.  All  resistances  were  greater  than  the  minlmua  of  1  megohm  required  ■ 
by  Launch  Control  Cotuole  Model  Specification  P2-3430. 

b*  The  test  points  used  and  the  corresponding  resistances  obtained  are 
listed  in  Figure  3.3.1. 3«1* 

OEMERAL  INPORMAIIOS 

Teat  Engineers  M.  E.  Novak  Organlzc..ion  2-6324-4 

T.  G.  McCarthy  2-6524-4 

» 

Charge  to  EWA  Eumber  3007 

Date  Test ' Started  6-28-62 

Date  Test  Completed  7-05-62 

Location  Bldg.  9.120.  Bav  B-9.  Plant  DO 
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nST  BBFOn  3. 3.1  *3  (oontlnucd) 


Plug  lo. 

TBrrTrrpnai — 

B«MUr«d 

Bnulta 

300A1J19 

63 

All  pin*  rtad  greatur  than  20  segohM  to  atruottiro 

300A1J20 

63 

300A1J21 

63 

300A2TB6 

6 

All  pins  rssd  grsatsr  than  ?o  asgohaa  to  struetura 

300AHB3 

6 

All  pins  rsad  grsatsr  than  20  nsgohaa  to  struetura 

300A2TB4 

5 

All  pins  read  grsatsr  than  20  nsgohaa  to  struetura 

300A1TB2 

6 

All  pins  rsad  grsatsr  than  20  nsgohaa  to  struetura 
sxeept  1  and  2  which  ars  grounded  to  stjueture 
par  drawing. 

300A1TB1 

16 

All  pins  rsad  grsatsr  than  20  asgohas  to  struetura 
sxeept  10  and  11  which  ars  grounded  to  struetura 
per  draorlng. 

300A1P1 

26 

300A1P3 

10 

300i0P4 

10 

All  pins  rsad  greater  than  20  asgohas  to  struetura 

300A1P8 

26 

300A2P1 

10 

300A2P2 

10 

300A1P5 

16 

All  pins  rsad  grsatsr  than  20  asgohas  sxespt 

Pin  **8"  trtilch  la  grounded  to  atruoturs  par 
drawing 

300A1P2 

11 

All  pins  rsad  grsatsr  than  20  asgohas  sxespt  Pin 
"C  which  is  grounded  to  structure  per  drawing. 

300A1P6 

5 

All  pins  rsad  grsatsr  than  20  asgohas  except  Pin 
"S'*  which  is  grounded  to  struoture  per  drawing. 

300A1P9 

5 

All  pins  read  greater  than  20  asgohas  except  Pin 
"B"  sdiieh  ia  grounded  to  structure  per  drasring. 

300A1J6 

10 

300A1J7 

66 

All  pins  read  greater  than  20  asgohas  to  struetura 

300A1J9 

9 

300A1J8 

5 

All  pins  read  20  nsgohaa  sxespt  Pin  Bo.  1  whloh  la 
grounded  to  struoture  per  drawing. 

CALC 

PCVISIO 

OATI 

Figure  3.3.1. VI 

Inaulation  test  Data 

CHICK 

AFPO 

APPO 

THE  BOEING  COMPANY 

yOl 

US  40M  3000  OtQ  tOlOO 


TEST  REPOST  3.3.1.3  (continued) 


Plug  So. 


No.  of  pine 
measured 


Results 


300A1J14 

63 

300A1J15 

63 

All  pins  read  greater  than  20  megohms  except}  pins 

300A1J16 

63 

No*  20  and  21  whioh  are  grounded  to  structure 

300A1J17 

63 

per  drawing. 

300A1J18 

63 

Resistance 

between 

isolated  conductors  was  greater  than  20  megohms. 

CALC 

Mcvmco 

OATK 

CHCCK 

B 

ihhh 

B 

APPD 

■ 

Figure  3.3. 1.3-1 

Insulation  Test  Data 

smsii 

^o 


APPD 


THE  BOEING  COMPANY 


^AOK 


8b 


fBBf  RIFOn  3.3.1.4 


fjflM 

Launah  Control  Oonaolo  Boadinc  ProTlniona 
OBJBOfITl 

To  dotozaiao  if  propor  proTlaloa  for  atniatura  ratura  patha  axlst  for 
tha  Lauaob  Control  Oonaola  par  BAC  3117 

C0VCLC8I0H8 

a.  Tha  taat  objaotlra  waa  raaliiad. 

b.  Tha  bonding  prorlaioaa  aat  the  raqiiimaenta  of  BAC  5117. 

XTHS  nr  TBST 

Launch  Control  Conaola*  Flgura  "A"  1243  -  Serial  Ho.  0000001,  25>24172«11 
HdlllohBBatar  -  Kalthly  502 

TBST  SBSORIFTIOI 

a.  Struotxira  and  aatlng  aaterlal  aur^aoaa  wara  azaainad  for  proper 
bonding  taahnlquoa  par  BAC  5117. 

b.  Tha  raalatanoa  froa  aaoh  aodula  and/or  aubaaaaabljr  to  baalo  atruotura 
aaa  aaaaured 

SDIOIABT  or  TBST  RESULTS 

a.  Tha  atruotura  and  aatlng  material  aurfaoaa  eonfom  with  proper  bonding 
taohnlquaa  par  BAC  5117. 

b.  Tha  raalatanoaa  wara  laaa  than  tha  aaslavn  of  .0025  ohaa  called  out 
In  BAC  5117. 

0.  Tha  raalatanoaa  of  aaoh  aaaaably  and/or  aiodula  la  Hated  In  Blgura 
3.3.1.4-1. 

OBHBRAL  IHrOBHATZOI 

Taat  Bhglnaara  M.  B.  iorak  Oraanlaatlon  2-6324»4 

T.  0.  MoCarthr  2-652A-4 

Charge  to  BfA  Ho.  3007 _ 

Data  Taat  Started  6-28-62 

Data  Taat  Coaplatad  7-0^-o2 

Looatlon  Bid*.  9-120.  Bear  B-9.  riant  DO 


RfcVtSCU 


VCH. 


scc  3 
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TEST  REPORT  3. 3. 2.1 


TIiLS 

liclntcinability  of  tho  Launch  Control  Console 

OEJrCTIVS 

To  inspect  the  Launch  Control  Console  from  the  maintenance  standpoint. 

coi;cLU3io:is 

a.  The  tost  objective  was  realized. 

b.  The  Launch  Control  Console  met  the  requirements  of  the  Model 
Specification  D2-5450,  except  for  descrepanclea  listed  in 
Summary  of  test  results. 

ITE'S  IN  TEST 

Launch  Control  Console,  Figure  ’’A”  1243,  Serial  No,  OOOOOOl 
Scale,  0  -  150  lbs  capacity 
Scale,  0  -  1000  lbs  capacity 

TEST  DESCRIPTION 

The  Launch  Control  Console  (OA-3334/GSW-4)  and  the  components  and  subsystems 


listed 

below. 

a. 

Launch  Control  Console  Assembly 

25-24172-11 

b. 

Pedestal  Structure  Assembly 

25-24192-22 

c. 

Hicsila  Status  Launcher  Indicu  cr 

25-24175-6 

d. 

Alarm  and  Monitor  Panel 

25-24176-15 

e. 

Program  Control  Panel 

25-24177-10 

f. 

Launch  Control  Panel 

25-24178-18 

g* 

DC  Power  Filter 

25-24179-14 

h. 

Alarm  Control 

25-24180-13 

i 

Audible  Alarm  Assembly 

25-24181-15 

3  • 

Telephone  Transmitter  Control 

1274013-503 

were  examined  for  the  following: 

1.  Evaluation  of  handling  methods  required  for  complete  console  and 
major  subacsemblies. 

2.  Ease  of  removal  and/or  access 

3.  Weight 
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TEST  laSCRIPTIOH  (Continued) 

4,  Nuaber  of  personnel  required  for  recoval  and/or  replacement. 

5.  Time  required  for  removal  ond/or  replaoement. 

6*  Skill  level  of  personnel  required  for  maintenance  and  handling. 

7.  Evaluation  of  techniques  required  for  handling  and/or  storage. 

8.  Hating  of  connectors,  posoibilitj  of  damage  duo  to  mioalignment  or  play. 

9.  Cable  runs  and  placement;  possibility  of  damage  by  chaffing  during 
removal  and/or  replacement  of  panels  and  modules. 

10.  Protrusions  or  sharp  edges  which  may  cause  injury  to  personnel  or 
damage  to  panels  or  modules  during  handling. 

11.  Procedures  were  recorded  that  were  required  by  design  to  handle,  remove 
and  replace  the  panels  and  modules. 

12.  Items  by  vdiich  failure  rates,  maintenance  and  cost  may  be  reduced 
were  recorded. 

SlTJZlMd  OF  TEST  RESULTS 

a.  Time  for  removal  and  replacement  and  nights  of  assemblies  are  listed 
below. 


Module  of  Assembly 

Removo 

Replace 

Weight 

"silo  Status  launcher  Indicator 

25-24175 

2  nin. 

2  Din. 

13.53  lbs 

iUovn  and  Monitor  Panel 

25-24175 

2.5  " 

4.5  " 

6.66 

ft 

Program  Control  Panel 

25-24177 

1.8  " 

1.5  " 

9.20 

It 

Launch  Control  Panel 

25-24178 

2.0  " 

2.0  " 

31.75 

It 

10  Pc-.Tor  Filter 

'  25-2A179  ' 

2.0  " 

3.0  »' 

11.75 

ft 

A.larm  Control 

‘25-24180 

0.5  " 

0.9  " 

11.75 

It 

Audible  Alarm  Assnnbly 

25-24181 

0.25 

0.4  " 

20.5 

Cormvnication  Control  Panel  RCA  1274013 

5  " 

13  " 

49.25 

It 

Tbtal  weight  of  Console 

- - 

— — 

609.00  Ihs 

b.  Weights;  . 

1.  All  aoc^ -.blios  require  one  man  for  installation  and/or  removal 
except  the  Communication  Control  Panel,  which  requires  2  men. 

2.  The  total  weight  of  the  console  is  in  excess  of  the  550  Its  maximum 
allowable  per  D2-5450  by  59  lbs. 


i 

i 

i 

I 
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SuiniAHY  OF  TEST  RESULTS  (Continued) 


c.  Twenty  per  cant  of  the  fasteners  used  to  install  the  ppnels  were  found 
dofectivco  The  spring  v/asher  (BACP34D4R)  used  to  retain  the  fasteners  . 
in  place  either  borke  or  fell  off  prior  to  or  during  the  panel 
removal.  The  fasteners  (BACF34D4B6)  are  made  of  soft  metal  and  are 
prone  to  chaffing,  misalignment,  and  in  one  case  sheared  off 
completely.  Metal  filings,  washers,  and  fasteners  falling  into 

the  console  could  cause  shorts  and  serious  damage  to  the  equipment. 
Stronger  materials  or  a  new  fastener  system  could  reduce  the 
possibility  of  damage  to  the  console. 

d.  More  time  is  required  for  installation  of  the  Telephone  Transmitter 
control  than  for  removal  due  to  the  retainer  chains  on  the  connector 
dust  covers  catching  between  the  panels  and  the  console  structure. 

Nicks  and  scratches  on  the  equipment  were  attributed  to  this  condition. 
Per  Dra;ving  25-24172,  Console,  Launch  Control,  all  connector  dust 

caps  are  to  be  removed  and  discarded  upon  base  installation  except 
the  dust  cap  on  A1A8J2,  which  shall  remain  permanently  affixed  to 
the  console.  Therefore,  this  problem  is  ^eliminated  after  base 
installation.  Possible  solutions  to  avoid  this  interference  are: 

1.  Shortening  the  chain 

2.  Taping  the  chain  out  of  the  way  before  installation 

3.  Removing  the  chain  before  installation 

4.  Use  plastic  dust  covers 

e.  All  other  items  under  the  Test  Description  were  found  to  be  satisfactory 
from  a  maintainability  standpoint 


GENERAL  INFORMATION 


Test  Engineers: 

M.  R.  novak 

Organization  2-65?4-4 

T.  0.  T'cCarthv 

2-6524-4 

Charge  to  ITiVA.  No 

3007  ..... 

' 

Date  Test  Started  _ 

6-26-62 

Date  Tost  Completed 

7-05-62 

Location  Bldg.  9-120;  Bay  E-9;  Plant  DC 
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TEST  RE-OET  3. 3. 2. 2 

n  -  -  r> 

^  mm*  il  »  ■  < 

Maintainability  of  the  Telephone  Transmitter  Control  C-3937/GSQ 
OBJECTIVE 

To  ensure  satis^i'actoiy' maintenance  of  the  Telephone  Transmitter  Control. 
CONCLUSIONS 

a.  The  test  objective  was  realized. 

b.  The  Telephone  Transmitter  control  met  the  requirements  of  the  Model 
Specification  D2-3430 

ITET.:S  I2r  TEST 

l.:phone  Transmitter  Control  RCA  1274-013»  part  of  Figure  "A”  1243  launch 
Control  Console 

Scale,  0-150  lbs  capacity 

TEST  DESCRIPTION 

a.  The  Telephone  Transmitter  Control  was  weighed. 

b.  Time  for  removal  and  replacement  was  recorded. 

c.  Cable  runs  were  checked  for  chaffing  or  pinching  during  removal  and/or 
replacement. 

d.  The  panel  was  examined  for  shexp  edges  and  corners  which  may  cause  injury 
to  personnel  or  damage  to  the  panel  during  handling, 

SinSJARY  OP  TEST  RESULTS 

a.  Time  for  removal  of  the  panel  was  4  minutes.  Time  for  replacement  was  13 
minutes. 

b.  The  panel  weighs  49.75  lbs.  Two  men  are  required  to  handle  the  panel,  • 

c.  Maintenance  requires  common  hand  tools  and  can  be  occomplished  .by  all 
skill  levels  of  maintenance  personnel. 

d.  Replacement  of  the  panel  was  slow  due  to  chains  hanging  from  dust  covers. 

e.  Maintainabill-ty  was  satisfactory  in  all  other  areas. 


42  »4  2000 


DESIGN  IIi!PROVE!.IEN!r  AREAS 


a.  Twenty  per  cent  of  the  fasteners  used  to  install  the  panel  were  found 
defective.  The  spring  washers  (BACP34D4R)  used  to  retain  the  fasteners  in 
place  either  broke  or  fell  off  prior  to  or  during  the  panel  removal. 

The  fasteners  (BACP34D4B6)  are  made  of  soft  metal  and  are  prone  to 
chaffing I  misalignment,  and  in  one  case  sheared  off  completely.  Metal 
filings,  washers  and  fasteners  falling  into  the  console  could  cause  shorts 
and  serious  dariage  to  Jthe  equipment.  Stronger  materials  or  a  new 
fastener  system  could  reduce  the  possibility  of  damage  to  the  console. 

b.  More  time  is  required  for  installation  of  the  panel  than  for  removal  due 
to  the  retainer  chains  on  the  connector  dust  covers  catching  between 
the  panel  and  the  console  structure.  Kicks  and  scratches  on  the 
equipment  were  attributed  to  this  condition.  Per  Drawing  25-24172, 
Console,  Laimch  Control,  all  connector  dust  caps  are  to  be  removed  and 

'  discarded  upon  base  Installation.  Therefore,  this  problem  is  eliminated 
after  base  installation* 


GENERAL  INPOEJ.IATION 

Tc!  t  Engineers  M,  E,  Novak _  Organization  2-6524-4 


ChK'ge  to  Ei7A  NO.  3007 _ 

Daii  Test  Started  6-28-62 _ 

Dat€  Test  Completed  7-05-62 _ 

Loca  ion  9-120  Bldg;  Bay  E-9;  Plant  DC 

I 

•  I 
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TEST  REPORT  3. 3. 3.1 


TITLE 


Launch  Control  Consols  Acceptanco  Punotional  Test  Procedures  Evaluation  - 
D2-6913,  Volume  I 

OBJECTIVE 

To  evaluate  the  acoeptanoe  Punotional  Test  Procedures  for  the  Launch  Control 
Console  at  the  card  level. 

CONCLUSIONS: 

(a)  The  test  objective  was  realized 

(b)  The  Acceptance  Functional  Test  Procedures  will  meet  the  requirements 
of  the  Uodel  Specification  02-5430 

ITEilS  IN  TEST: 

Launch  Control  Console,  Figure  "A”  1243 

Power  Supply,  28  VDC  ^  0.5,  15  amperes  capacity,  ripple  0.25  peak-to-peak 
mAxlmum  Kepko  Model  SC-32**13A 

DC  Voltmeter,  0  to  30  VDC,  Accuracy  t  1  per  cent  Hewlett  -  Packard  412A 

DC  Microammeter  t  3  per  cent  at  0.5  microamperes  full  scale 

Pulse  Generator,  Electro  Pulse,  3450  C 

Oscilloscope,  Tektronix  545  with  type  K  DC  amplifier 

Transistor,  2R174A 

Diode,  1N250A 

Resistor,  60  ohm,  t  3  per  cent  50  W  wirewoimd 
Resistor,  2K  ^  2  per  cent  IW  carbon 
Resistor,  6K  ^  2  per  cent  IW  carbon 
Resistor,  500  ohm,  ^  5  per  cent,  IW  carbon 
Resistor,  40K  +  10  per  cent,  IW  carbon 

”i;3T  DESCRIPTION 

• 

The  Acceptance  Functional  ^est  Procedures,  Paragraphs  6.0  through  8.2.4.14  of 
D2-6913,  for  the  alarm  control  PCA  25-25539  and  the  Display  Module  PCA 
25-25540  were  evaluated  from  the  following  standpoints. 

a.  Each  test  complete  and  detailed  enough  to  assure  that  the  item 
being  tested  is  acceptable  and  has  no  errors  or  malfunctions. 

b.  Any  unneeessazy  tests  or  additional  tests  required. 
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TEST  DESCRIPTION  (continued) 


c.  Simplification  of  the  test  by  evaluating: 

1.  81:111  level  of  personnel  required 

2.  Unrealistic  tolerances  specified 

3.  Test  equipment  required 

4.  Test  set  up  hazardous  to  personnel  and/or  equipment 

5.  Procedures  in  proper  sequence. 

d.  Procedures  fulfill  the  requirements  of  D2-5450 
SUIfflIARY  OF  TEST  RESULTS 

Evaluation  of  the  Acceptance  Functional  Test  Procedures  and  analysis  of 
the  use  of  these  procedures  by  electronic  naniifacturing  personnel  residted 
in  the  following: 

a.  The  Acceptance  Functional  Test  Procedures  met  the  requirements 
of  the  Model  Specification  D2-5450. 

b.  No  additional  tests  were  required,  nor  were  any  lumecessary 
tests  found. 

c.  Organization  of  the  procedures,  tolerances,  test  equipment  and 
test  set  up  are  acceptable  and  no  simplification  is  needed. 

d.  The  document  is  acceptable  in  all  other  items  listed  under 
Test  Description. 

GENERAL  INFORIUTION 
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TEST  REPORT  3.3. 3. 2 

TITLE 

launch  Control  Console  Acceptance  Functional  Test  Procedures  Evaluation  - 
D2-6913,  Volume  II 

OBJECTIVE 

To  evaluate  the  Acceptance  Functional  Test  Procedures  for  the  Launch 
Control  Console  at  the  panel  and  module  level. 

CONCLUSIONS 

(a)  The  test  objective  was  realised. 

(b)  The  Acceptance  Functional  Teat  Procedures  met  the  requirements  of 
the  Model  Specification  D2-5450. 

ITIT.'S  IN  TEST 

launch  Control  Console,  Figure  ”A”  1243,  25-24172-11 

28  i  0.5  VDG  Power  Supply,  15  ampere  capacity,  ripple  0.25v  peak-to-peak 
maximia:?!,  Kepco  SC-32-15A 

Ohmmeter,  Triplett,  630A 

Ohmmeter,  Hewlett  -  Packard,  400L 

Pulse  Generatpr,  Electro  Pulse  3450C 

Oscilloscope,  Tektronix  545  with  Type  K  DC  amplifier 

Oscilloscope,  Tektronix  530  with  53/54  B  plug-in  laiit  •.'.ith  Beattie 
Oscillatron  Camera  Model  12445 

Sound  Level  Meter,  Genernl  Radio  1551A 

150  VDC  Power  Supply,  Sorenson  600B 

Signal  Generator,  Audio,  Hewlett  -  Packard  200AB 

Resistc;-,  2K  i  2^,  IW,  carbon 

Resistor,  60  ohms  i  3/J,  5017,  wirewound 

Resistor,  4  ohms,  i  lOOjS,  500W,  wirewound 

Resistor,  5  ohms,  ±  10^,  1/2W,  carbon 

Resistor,  lOK  1^,  177,  carbon 

Resistor,  51  ohms,  ^  10?S,  IW,  carbon 

Resistor,  4.3K,  1  10^,  IW,  carbon 

Resistor,  600  ohms,  +  10^,  2W,  carbon  (2  each) 


ITEJilS  m  TEST  (continued) 

Capacitor,  1  microfarad,  600  VDC,  Paper 
Capacitor,  1  microfarad,  600  VDC,  paper 
Capacitor,  10  microfarads,  200  VDC,  paper  v. 

Silicon  Controlled  Rectifier,  Type  C35B  . 

Switch,  DPDT,  10  ampere • contact  rating 
Switch,  SPST,  1  ampere  contact  rating,.. 

Adapter,  Display  Module,  MIT  24-25175 
Adapter,  Alarm  and  Monitor  Panel,  MIT  24-25176 
Adapter,  Program  Control  Panel,  MIT  24-25177  ■ 

Adapter,  Launch  Control  Panel,  MIT  24-25178 
Adapter,  DC  Power  Filter,  MIT  24-25179 

Adapter,  Alarm  Control,  MIT  24-25180  •  .  , 

Adapter,  Audible  Alarm,  MIT  24-25181  ' 

Adapter,  Telephone  Transmitter  Control 

Switch  Activator,  TSJ  25-24178 

Code  Setter,.  25-25421  ■  ^ 

Switch  Activator,  TSJ  25-24177 

TEST  DESCRIPTION  ■  ' 

Evaluation  of  the  Acceptance  Functional  Test  Procedures  for  the  panels  and 
modules: 

Missile  Status  Launcher  Indicator 
Alarm  and  Monitor  Panel 
Program  Control  Panel 
Launch  Control  Panel 
DC  Power  Filter 
Alarm  Control 
Audible  Alarm  Assembly 
Telephone  Transmitter  Control 

The  Acceptance  Functional  Test  was  performed  as  specified  in  Paragraph  8»0 
through  8.8.1  of  D2-6913,  Volume  II,  Section  2,  and  evaluated  from  the 
following  standpoints; 

a.  Each  test  complete  and  detailed  enough  to  assure  that  the  Item 
being  tested  is  acceptable  and  that  there  are  no  malfunctions 
and/or  errors  at  the  lov/est  possible  level  of  testing. 

b»  Any  unnecessary  tests 


25-24175 

25-24176 

25-24177 

25-24178 

25-24179 

25-24180 

25-24181 
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TEST  DESCItlPTIoy  (contiaued) 

c.  Aay  additional  testa  required. 

d.  Skill  level  of  pcxscrinel  reqtiired. 

e.  Unrealistio  tolerances  specified, 
f*  Test  equipment  required. 

g.  Test  set  up.  hazardous  to  psrscnnel  or  equipment. 

h.  Procedures  in  proper  sequence. 

i.  Procedures  fulfill  the  requirements  of  T>2’-5A50* 


SUiaiAPy  OP  TEST  RESULTS 

It  was  found  that  the  Acceptance,  Pmctional  Test  Procedure  co';.ld  be 
improved  somewhat  by  the  changes  listed  below.  Eowever»  these  changes 
can  be  implemented  at  a  general  revision  to  the  document  and  will  have 
no  effect  on  equipment  already  accepted. 

1.  A. check  for  no  continuity  between  Pin  21  and  Pins  i3s  27y  30, 

62,  52,  51,  19,  13,  1,  57,  58,  44,  lO,  4,  45,  43,  and  56  of  PI  in 
the  Indicator  Launcher  Missile  Status  test  is  necessary  to  assure 
circuit  isolation  from  structure. 

2.  A  check  for  no  continuity  between  Pins  15  and  61  on  P2  and  61  to 
58  and  63  on  PI  should  be  added  to  8. 3. 2. 2  of  the  test  procedures 
to  assure  no  shorts  are  present  in  the  Program  Control  Panel. 

3.  ^he  following  tests  should  bo  deleted  from  Table  3  because  the 
points  are  not  Involved  in  the  oirc'iit  of  the  Launch  Control  Panel. 


Adapter 

Pin 

Adapter 

Pin 

Status 

J1 

9 

J1 

60-62 

FC 

J1 

J1 

60-62 

NO 

J1 

A 

-Tl 

60-52 

NO 

J1 

s 

J1 

60-6? 

MO  . 

J1 

6 

.71 

60-62  _  . 

MO 

J1 

7 

,71 

60-62 

NO 

.T1 

a 

.•  J(  . 

•  .60' 61 

NO  . 

J1 

9 

J1 

60-62 

NO 

J1 

.  .  10 

J1 

60-6? 

■MO 

.T1 

11 

J1 

60-6? 

NO 

J1 

..  12 

•  .71 

60-6? 

NO 

.T1 

13 

,T1 

60-6? 

.  NO 

J1 

14 

,71 

60-6? 

MG 

.T1 

15 

.71 

60-6? 

NO 

. -U _ 

_ 51--,. 

,71 

60  S:  61 

NO _ 
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SUm^ARY  OP  T3ST  RESULTS  (Continued) 


4..  launch  Control  Panel  plttg  J2,  Pin  60  and  61  should  be  checked  for  no 
continuity  to  structure  to  assure  circuit  isolation  from  structure. 

5.  Para'^raph  8. 7. 2. 3  should  specify  separate  benches  for  the  alarm  and 
the  sound  level  measurement  instrument  to  eliminate  mechanical 
conduction  of  sound.  It  should  also  specify  the  position  of  the 
instrument  with  respect  to  the  sound  outlet  on  the  alarm  to  standardize 
the  test. 

6.  Paragraph  8. 7. 2. 5  should  call  out  a  maximum  allowable  noise  ambient 
so  that  the  noise  vd.ll  not  adversely  effect  the  buzzer  alarm  test. 

7.  The  bell  test,  Paragraph  8. 7. 3.1,  should  be  standardized  with  the 
buzzer  test.  Paragraph  8.7.2 »3» 

8.  Paragraph  8. 7. 3. 3  should  call  out  a  maximum  allowable  noise  ambient 
so  that  the  noise  will  not  adversely  effect  the  bell  alarm  test. 

9.  The  procedures  were  acceptable  in  all  other  items  listed  under  Test 
Description. 

GEiJERAI  iroORMATION 

Teat  Engineer  M.  E.  Novak _ _  Organization  2-6324-4 
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Date  Test  Started  7-24-62 _ 

Date  Test  Completed  8-8-62 
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TEST  REPORT  3. 5. 3. 3 


TITLE 

Launcli  Control  Console  Acceptance  Functional  Test  Procedures  Evaluation  - 
D2-6913»  Volume  III,  Section  2,  Paragraphs' 8.0  to  8,9. 

OBJECTIVE 

To  evaluate  the  Acceptance  Functional  Test  Procedures  for  the  Launch  Control 
Console  at  the  console  level. 

CONCLUSIONS 

(a)  The  test  objective  was  realized, 

(b)  The  Acceptance  Pimctional  Test  Procedures  met  the  requirements  of  the 
Model  Specification  D2-5450. 

ITE!.!S  IN  TEST 

Launch  Control  Console  -  25-24172-11 

35  volts  DC  Pov/er  Supply,  5  ampere  capacity  -  Trygon  U35-5 

Ohmmeter,  Triplett  630A 

Sound  level  meter  -  General  Radio  1551A 

Resistor,  3K,  +  10  per  cent  1/2  W 

Adapter,  equivalent  to  MIT  25-24172 

TEST  DESCRIPTION 

The  Acceptance  Functional  Test  Procedures  for  the  Launch  Control  Console, 
25-24172-11  were  performed  and  evaluated  from  the  follov/ing  standpoints: 

a.  Each  test  complete  and  detailed  enough  to  assure  that  the  item 
being  tested  is  acceptable 

b.  Testing  detailed  enough  to  show  up  ai^y  malfunctions  and/or  errors 
at  the  lowest  possible  level  of  testing. 

c.  Any  xmnecessary  tests, 

d.  Any  additional  tests  required. 

e.  To  see  if  test  procedure  can  be  simplified  by  evaluating:  • 

1.  Skill  level  of  personnel  required. 

2.  Unrealistic  tolerances  required. 

3.  Test  equipment  required,  •  •- 

4.  Test  set-up  hazardous  to  personnel  and/or  equipment. 

5.  Procedures  in  proper  sequence. 

6.  Procedures  fulfill  the  requirements  of  D2-5450, 
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SUI.2IAEY  OP  TEST  RESULTS 


It  was  found  that  Acceptance  PunctionsJl  Test  Procedures  could  be  Improved 
somcv/hat  by  the  changes  listed  below.  However,  these  changes  can  be 
implemented  at  a  general  revision  to  the  document  and  will  have  no  effect  on 
equipment  already  accepted, 

(a)  During  the  Audible  Alarm  tests,  the  ambient  noise  is  near  the  alarms 
output  level  and  in  some  instances  cause  some  difficulty  in 
obtaining  valid  measurements, 

(b)  No  unnecessary  tests  were  found,  nor  were  any  additional  teut  required. 

(c)  The  Functional  test  could  be  completed  in  less  time  by  inclusion  of 
the  following: 

1,  Call  out  test  equipment  equivalents  in  the  document. 

2.  Rearrange  the  order  of  testing  of  plug  pine  so  that  all 
the  tdsts  are  performed  on  each  plug  before  moving  on 
to  the  next. 

3.  Redesign  adapter  MIT  25-24172-16  to  a  more  convenient 
configuration. 

4,  Rearrange  pin  callout  order  of  the  table  on  Page  25, 

Section  2  to  read  in  sequence, 

(d)  All  other  items  \mder  Test  Description  were  satisfactory, 
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TEST  REPORT  3. 3. 4.1 


TITLE 

Temperature  of  Laxinch  Control  Console  Components 

»  * 

OBJECTIVE 

To  determine  the  operating  temperature  of  vital  points  in  the  launch 
Control  Console* 

CONCLUSIONS 

- 

a.  The  test  objective  was  realized. 

b.  The  component  tmperatxires  did  not  exceed  the  limitations  of 
Uinuteman  Electronic  Parts  as  called  out  in  l>-590»  Books  30 »  30A 
and  30B. 

c.  The  Lavmch  Control  Console  net  the  requirements  specified  in  the 
Model  Specification  D2-5450. 

d.  The  results  of  the  test  are  directly  applicable  to  the  BC-1 
LOG,  since  there  is  no  change  in  this  portion  of  the  circuit. 

ITE^^S  IN  TEST 

launch  Control  Console,  Figure  A  1243,  ^Jait  0002,  25-24172-7 
Thermocouples,  Iron  Constantan 

Temperature  Meter,  Iron  Constantan  direct  reading 

Thermometer,  Degree  P 

DC  Power  Supply,  Invar  TP-15 

Adapter  -  Thermocouple 

Adapter  -  DC  Pov/er 

Adapter  -  AC  Power 

TEST  DESCRIPTION 

a.  Fifty-two  thermocouples  were  located  on  the  Launch  Control  Console 
as  tabulated  on  Figure  3. 3. 4. 1-8  and  indicated  by  the  sketches  on  . 
Figure  3. 3. 4. 1-2  throiigh  3. 3. 4. 1-7. 

b.  Area  aribient  air  temperatures  v/ere  recorded. 

c.  Readings  of  thermocouples  were  recorded  after  steady  state 
temperature  ecu  -ions  were  reached  with  a  nominal  DC  input 
voltage  of  28  VDC  for  the  follov.lng  operational  modes  of  the 
Launch  Control  Console: 
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TEST  OBSCBIPIIOV  (Contlamd) 

1.  On«  ttatua  iadioal^oir  IXlumiaatad  for  eaob  laiuicher. 

2.  Two  status  Indicators  iXXuainatsd  for  each  launcher. 

3.  Three  status  indioators  illuminated  for  each  launcher. 

4.  Four  status  indicators  illuminated  for  each  launcher. 

5.  Five  status  Indicators  iUomlnated  for  each  launcher. 

6.  Six  status  indicators  llliaiixtated  for  each  launcher. 

7.  Ten  status  indicators  iUisBloated  for  Zeuneher  5  and  6 
(middle  module)  si^  five  status  indioators  Illuminated 
for  Launchers  It  2t  3$  4f  7$  Bt  9  and  10. 

d.  Readings  of  thermocouples  usms  arseordsd  after  steady  state  temperature 

conditions  were  reaeh^  with  mode  o.7  above  and  the  following: 

> 

1.  Alarm  Ro.  1  aotivated 

2.  Alarm  Ro.*'2  aetlvated 

3.  Alarm  Ro.  1  and  Is*  2  smtLvated 

e.  Test  Setup  (See  Figure  5«S*4»l*l) 

SUMMABY  OP  TEST  RESULTS: 

i 

a.  Although  the  component  temperature  did  not  exceed  the  limitations 

of  Mnuteman  Electronic  paxtvrt  the  following  was  noted: 

1.  Alarm  and  Monitor  Panel  25-24176,  Card  A2»  Resistor  R7  and  Ra 
have  temperatures  exceeding  the  maximum  allowable  temperature 
of  130°?  for  epo37t  and  hence  should  not  be  encapsvdated. 

2.  Alarm  and  Monitor  Panel  2§>P4176,  Card  A2t  a  ten-watt 
resistor  is  motmted  too  close  to  the  one-watt  resistor  (R7). 

The  amount  of  power  dissipated  by  R3  is  affecting  the  temperature 
of  Ry;  therefore,  a  heat  sink  should  be  required  for  R3,  and 
Rq  should  be  relocated  away  from  Ry. 

3.  DC  Power  Filter  25-24l7‘9}  the  four  diodes  are  operating  near 
the  recommended  maximum  temperature  of  47.3°C  at  the  junction 
of  the  diode.  The  junoticsi  temperature  was  calculated  from 
the  data  as  42 .85^0. 

b.  The  temperature  ehaiage  in  tbs  eoB^onents  of  the  Launch  Control 

Console  is  as  follows:  , 

1.  Change  between  ten  atatus  indicators  Illuminated  and  sixty 
status  indicators  illumiaatsd  with  both  bsll  and  buazer 
aotivated. 
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IPemBernture  Hioe 


Power  Resistor  29-19370 
Alarm  and  Monitor  Panel  25-24175 
R7 

E3 

PC  Power  Filter  25-24179 
Diodes,  Card 
Heat  Sink  Diodes 
Capacitors  C2^nd  C3 
Audible  Alarm  Assembly  25-24131 
Resistors  and  R^ 

Alarm  Driver  Assembly  25-24180 
Diodes,  CRi  through  CR4 
Bracket,  Diode 
Power  Transistors  Q.j  and  Q2 
Heat  Sink,  Power  Transistors 
Transistor  Q-j ,  Card  Ai 
Transistor  Q2,  Cord  A^ 

Resistor  R2,  Card  A') 

Resistor  Rio»  Card  Ai 
Resistor  R13,  Card  A‘\ 

Transistor  ,  Card  A2 
Transistor  Q2,  Card  A2 
Resistor  R2»  Card  A2 
Resistor  Hio»  Card  A2 
Resistor  Rj^*,  Card  A2 
Missile  Status  Launcher  Indicator  25-24175 
Top  of  Module 


2.  Change  between  code  dissipate  light  on  and  code  dissipate 
light  off. 


Alarm  and  Monitor  Panel  25-24172 
R„ 


110°P 
115  P 


The  change  in  temperature  for  (l)  above  does  not  appear  critical. 

For  (2)  there  is  a  large  temperature  rise  when  the  code  dissipate 
light  is  turned  OFF  (this  is  shov/n  on  Figure  3. 3. 4.1-8).  This  is 
the  normal  condition  when  the  Launch  Control  Panel  is  installed 
into  the  Launch  Control  Console. 

The  data  obtained  for  the  temperature  analysis  of  the  Launch  Control 
Console  is  seen  on  Figure  3. 3. 4. 1-8. 
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TITLE 

^7or3t  Case  Temperature  of  launch  Control  Console  Components 
OBJECTIVE 

To  determine  the  maximum  operating  temperature  of  vital  points  in  the 
Launch  Control  Console 

COBCLUSIORS 

A.  The  test  objective  was  realized. 

b.  The  component  temperatures  did  not  exceed  the  limitations  of 
Minuteman  Electronic  Parts  as  called  out  in  D-590,  Books  30,  30A,  and 
303. 

c.  The  Laxjnch  Control  Console  met  the  requirements  specified  in  the 
Model  Specification  D2-5450. 

d.  The  results  of  the  tost  are  directly  applicable  to  the  BC-1  LCC, 
since  there  is  no  change  in  this  portion  of  the  circuit. 

ITEMS  IN  TEST 


Launch  Control  Console,  Figure  "A"  1243,  Unit  0002,  25-24172-7  j 

Thermocouples,  Iron  Constantan  ' 

Temperature  Meter,  Iron  Constantan  direct  reading 

Thermometer,  Degree  P 

DC  Power  Sypply,  Invar  TP-15 

Adapter  -  Thermocouple 

Adapter  -  DO  Power 

Adapter  -  AC  Power  | 

1 

TEST  DESCRIPTION  I 


a.  Fifty-two  thermocouples  were  located  on  the  Launch  Control  Console 

as  tabulated  on  Figure  3. 3. 4. 2-1  and  indicated  by  the  sketches  seen  in 
Test  Report  3. 3. 4.1,  Temperature  of  Launch  Control  Console  components. 
Figures  3.3. 4. 1-1  through  3. 5.4. 1-7. 
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lEST  DESCRIPTION 


b.  Readings  of  thcraocoupleo  r.'sre  recorded  after  steady  state  temperature 
conditions  ware  reached  with  the  DC  input  volta^je  at  30  VDC,  and  the 
Launch  Control  Console  in  c.n  envii-onuent  whore  the  temperature  ambient 
is  the  Launch  Control  Pacilily  worst  cr  .  of  73  P,  for  the  follov^ing 
operational,  mode  of  the  Launch  Control  Console. 


Ten  status  indicators  illuminated  for  Launchers  5  and  6  and  five 
status  indicators  illuminated  for  Launchers  1,  2,  3»  4,  7,  8,  9» 
and  10  and  Alarms  Ho.  1  and  2  activated. 


SUIEIARY  OP  TEST  RESULTS 


a.  Although  the  component  temperature  did  not  exceed  the  limitations  of 
Minuteman  Electronic  parts,  the  follov/ing  v/as  noted; 

1.  Alarm  and  Monitor  Panel  25-24176,  Card  A2,  Resistor  R7  and  R8 
temperatures  exceeding  the  ma  imum  allowable  temperature  of  150  P 
for  epoxy,  and  hence  should  not  bo  encapsulated, 

2.  Alarm  and  Monitor  Panel  25-24176,  Card  A2,  R8,  a  ton-watt  resistor 
is  mounted  too  close  to  the  dissipated  by  R8  is  affecting  the 
temperature  of  R7;  theroforc,  a  heat  sink  should  be  required  for 
R8,  and  R8  should  be  relocated  away  from  R7. 

3.  DC  Power  Pilter  25-24179;  the  four  diodes  are  operating  near,  and 
in  one  case,  at  the  recommended  mn7:in\r.i  t'*nr'erature  of  47.5  0  at 
the  Junction  of  the  diode..  The  absoluio  uuzimum  temperature  of  the 
Junction  according  to  Book  30  is  77.5'^C. 

b.  The  temperature  change  between  code  d-suipa-ce  light  on  and  code 
dissipate  light  off  is  as  follows: 


Alarm  and  Monitor  Panel  25-24176 
,  R7  122^P 

E8  '  125  P 

There  is  a  largo  temperature  rise  •..•hen  the  code  dissipate  light  is 
turned  off  (this  is  sho-vn  on  Pigui'c  3. 3. 4.2-1).  This  is  the  normal 
condition  when  the  Launch  Control  Panel  is  installed  into  the  Launch 
Control  Console, 

c.  The  data  obtained  for  the  temperature  analysis  of  the  Launch  Control 
Console  is  seen  on  Figure  3. 3. 4. 2-1. 
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TEST  BEPOIIT  5. 5.4.3 


TITLE 


Off  Design  Teaperattire  Test  of  Launch  Control  Console  Coaponents 


OBJECTIVE 


To  doteraino  the  linita  of  the  paracetors  affecting  the  tenperaturo  of 
launch  Control  Console  Components 


COITCLUSIOffS 


TO  BE  ADDED  CPOS  COIJPIETION  02*  TESTS 


RCVISCO  ^ 

Ul  42M  2000 
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jest  report  3. 3. 5.1 


TITLE 

launch  Control  Console  D.  C.  Power  Consumption 
OBJECTIVE 


To  determine  the  DC  power  requirements  of  the  Launch  Control  Console 
for  various  modes  of  operation. 

CONCLUSIONS; 

a.  The  test  oh;]ective  was  realized 

b.  The  LCC  met  the  requirements  of  the  Model  Specification  D2-5450 

e.  The  results  of  the  test  are  directly  applicable  to  the  BC-1 
LCC,  since  there  is  no  change  in  this  portion  of  the  circuit. 

ITEMS  IN  TEST 


Launch  Control  Console,  Figure  "A"  1243 »  S/N  0002,  25-24172-7 
DC  Ammeter,  15  ampere  range 
DC  Voltmeter,  John  Fluke  801,  50  volt  range 
DC  Power  Supply,  Invar  TP-15 
Adapter  -  DC  Power 
TEST  DESCRIPTION 


a.  Steady  state  input  voltage  and  current  measured,  with  input 
voltage  from  27.5  to  30  VDC  every  0.5  volt,  for  the  followinig 
operating  conditions: 


1.  No  Status  Indicators  illuminated 

2.  Ten  Status  Indicators  illuminated 

3.  Twenty  Status  Indicators  illuminated 

4.  Thirty  Status  Indicators  illuminated 

5.  Forty  Status  Indicators  illuminated 

6.  Fifty  Status  Indicators  illuminated 

7.  Sixty  Status  Indicators  illuminated 

b.  TEST  SETUP  (See  figure  3. 3. 5.1-1) 
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SPIIMARY  OP  TEST  RESDITS 

a.  The  1X3  pov/er  consumption  was  within  the  300  vmtts  specified  in 
the  Model  Specification  D2-5450 

b.  Table  of  results:  ; 


Status  Indicators  Illiuainated 


0 

10 

20 

30 

40 

50 

60 

Input  Voltage  (Volts) 

27.5 

27.5 

27.5 

27.5 

27.5 

27.5 

27.5 

Current  (Amps) 

2.85 

3.60 

4.30 

5.10 

5.83 

6.55 

7.33 

Power  (V/atts) 

78.4 

99 

118 

140 

160 

180 

202 

Input  Voltage  (Volts) 

28.0 

28.0 

28.0 

28.0 

28.0 

28.0 

28.0 

Current  (Amps) 

2.90 

3.70 

4.40 

5.20 

5.90 

6.65 

7.40 

Power  (v/atts) 

81.2 

104 

123 

146 

165 

186 

207 

Input  Voltage  (Volts) 

28.5 

28.5 

28.5 

28.5 

28.5 

28.5 

28.5 

Current  (Amps) 

3.00 

3.75 

4.45 

'  5.25 

6.00 

6.75 

7.52 

Pov/er  (V^atts) 

85.5 

107 

127 

150 

171  - 

192 

214 

Input  Voltage  (Volts) 

29.0 

29.0 

29.0 

29.0 

29.0 

29.0 

29.0-  - 

Current  (Amps) 

3.05 

3.80 

4.55 

5.35 

6.10 

6.85 

7.65 

Pov/er  (Watts) 

88.5 

110 

132 

155 

177 

.199 

222 

Input  Voltage  (Volts) 

29.5 

29.5 

29.5 

29.5 

29.5 

29.5 

29.5 

Current  (Amps) 

3.10 

3.90 

4.60 

5.45 

6.20 

6.95 

7.75 

Pov/er  (v/atts) 

91.5 

115 

136 

161 

183 

205 

229 

Input  Voltage  (Volts) 

30.0 

30.0 

30.0 

30.0 

30.0 

30.0 

30.0 

Current  (Amps) 

3.15 

3.95 

4.70 

5.50 

6.25 

7.05 

7.85 

Power  (v/atts) 

94.5 

119 

141 

165 

188 

212 

236 

c.  The  detailed  results  obtained  are  shown  on  the  curves  on  figure 
3. 3. 5. 1-2 

G'iNERAl  IIIPOIttlATION 


Test  Engineer  T.  G,  McCarthy  Org  2-6 324-4 


Charge  to  EWR  Number  3007 

Date  Test  Started  5-10-2  _ _ 

Date  Test  Completed  5-10-2 

Location  Bldg.  9.120  Bay  E9»  DC 
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TEST  REPORT  3. 5. 5. 2 

TITLE 

Worst  Case  launch  Control  Console  IDC  Power  Consmption 
OBJECTIVE 

To  determine  the  maximum  DC  input  power  requirements  of  the  latinch 
Control  Console 

CONCLUSIONS 

a<  The  test  objective  was  realized, 

b.  The  LCC  met  the  requirements  of  the  Model  Specification  D2-5450, 

>  '  ^  The  results  of  the  test  are  directly  applicable  to  the  BC-1  ICC, 
since  there  is  no  chauige  in  this  portion  of  circuitry. 

ITEMS  IN  TEST 

Launch  Control  Console,  Figure  ''A”  1243,  S/N  0002,  25-24172-7 
DC  Ammeter,  15  ampere  range 
DC  Voltmeter,  John  Fluke  801,  50  volt  range 
DC  Power  Supply,  Invar  TP-15 
Adapter  -  DC  power 
TEST  DESCRIPTION 

a.  The  steady  state  DC  input  voltage  and  current  v/as  measured  with 
an  input  voltage  of  30  VDC  with  a  total  of  sixty  statias  indicators 
illuminated  and  with  both  audible  alarms  activated. 

b.  Test  Setup 

See  Test  Report  3»3«5.1  LCC  DC  Power  Consumption,  Figtire  3.3.5.1-1 
SUMMARY  OP  TEST  RESULTS 

a.  The  worst  case  DC  power  consumption  was  within  the  300  watts 
specified  in  the  Model  Specification  D2-5450. 
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TITLE 

Audible  Alarm  Sound  Level  Evaluation  ' 

OBJECTIVE 

To  determine  the  operational  characteristics  of  the  Audible  Alarm  devices 
of  the  Launch  Control  Console. 

CONCLUSIONS: 

(a)  The  teat  objective  was  realized, 

(b)  The  Audible  Alarms  met  the  requirements  of  the  Model  Specification 
L2-5450. 

ITEI>!3  IN  TEST 

Launch  Control  Console,  Pigure  "A''  1243,  0004,  25-24172-14 

Oscilloscope,  Tektronix  545  with  camera 

AC  Voltmeter,  Weston  433 

Sound  Level  Meter,  General  Badio  1551A 

Power  Amplifier,  Me  Intosh  A  109 

Signal  Generator,  Precision  E  310 

Frequency  Meter,  Hev/lett  -  Packard  500B 

DC  Power  Supply,  Invar  TP-15 

TEST  DESCRIPTION 

The  following  were  recorded: 

a,  Sound  level  versus  AC  input  voltage  variation  for  bell  and  buzzer, 
from  108  to  132  VAC  at  2  volt  intervals  with  input  frequency  at 
60  cps. 

b,  Sound  level  versus  AC  input  frequency  variation  for  bell  and 
buzzer,  from  54  to  62  cps  at  2  ops  intervals  with  input  voltags 
at  120V. 

c,  Sound  level  versus  AC  input  voltage,  for  simultaneous  operation  of 
bell  and  buzzer  with  variation  from  103  to  132  VAC  at  2  volt 
intervals  with  frequency  at  60  cps. 
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Teat  Deaerlptlon  (continued) 

d*  Sound  level  versua  AC  Input  frequency  variation^  for  aimultaneoua 
operation  of  bell  and  buzzer i  from  54  to  62  opa  at  2  cycle 
Intervale  with  Input  voltage  at  120Y* 

»  *  * 

e«  Sound  level  measuring  instrument  was  placed  1  foot  above  the 
front  center  edge  of  the  writing  surface  for  (a)  thrcogh  (d)« 

f*  Dlsoemlbility  of  bell  and  buzzer  with  the  noise  ambient  t  both 
individually  and  simultaneously  at  a  distance  of  55  foet  from  the 
Launch  Control  Console i  with  an  input  of  120  VAC  at  60  ops> 

g.  Lab  noise  ambient  for  (d)  above* 

h.  Test  set-up,  see  Figure  3. 3. 6,1-1 
SUMMAET  OP  TEST  RESULTS 

a*' .  The  sound  levels,  for  the  bell  and  buzzer,  versus  voltage  variation 

at  60  ops  are  Hated  below* 


VOLTAGE  AC 

108 

110 

112 

114 

116 

118 

120 

122 

124 

126 

128 

130 

132 

BELL  (db) 

82 

8? 

8? 

84 

82 

0? 

8? 

87 

85 

86 

85 

86 

87  . 

BUZZER  (db) 

80 

81 

82 

80 

79*? 

79.0 

80 

80,5 

81 

81 

82 

81 

82.5 

b.  The  sound  levels,  for  the  bell  and  buzzer,  versus  frequency 
variation  at  120  VAO  are  listed  belowi 


CYCLES  PER  SECOIED 

54 

56 

1  58 

60 

62 

BELL  (db) 

1  87 

84 

1  84 

86 

85  _ 

BUZZER  (db) 

a  60 

81 

.J..M _ 

80 

81 

0*  The  sound  levels,  for  simultaneous  operation  of  the  bell  and  buzzer, 
versus  voltage  variation  at  60  cps  are  listed  belowi 


VOLTAGE  AO 

108 

110 

112 

114 

116 

118 

120 

122 

124 

126 

128 

130 

ly. 

BELL  AND 
BUZZER  (db) 

87 

86 

83 

82 

84 

87 

83 

85 

86 

85 

86 

87 

81 

d.  The  sound  level,  for  simultaneous  operation  of  the  bell  and  buzzer, 
versus  frequency  variation  at  120  VAC  are  listed  below. 


CYCLES  PER  SECOra 

54 

56 

58 

60 

62 

DELL  AND 

BUZZER  (db) 

84 

85 

85 

83 
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SUMtMKY  0?  TEST  EESUITS  (continued) 

e.  The  bell  and  buzzer  both  individually  and  simultaneously 
can  be  heard  at  a  distance  greater  than  35  '^eet  with  120 
VAC 5  60  cps,  applied  and  v/lth  a  noise  ambient  of  74  decibels. 


GENERAL  INFORMATION 

;  Test  Engineer  M.  E.  Novak _  Organization  2-6524-4 

Charge  to  E\VA  No.  3007 _ 

Late  Test  Started  7-23-62 _ 

.Late  Test  Completed  7-26-62 

Location:  Bldg.  9-120;  Bay  E-9;  Plant  DC 
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TEST  REPORT  3. 5.6. 2 

TITLE 

V7orst  Cass  Audible  Alarm  Sound  Level  Evaluation 
OBJECTIVE 

To  detci'mlne  the  effectiveness  of  the  audible  alarm  devices  under 
operational  conditions. 

CONCLUSIONS 

(a)  The  test  objective  was  realized. 

(b)  The  Audible  Alarms  met  the  requirements  of  the  Model  Specification^ 
D2-5450. 

ITEMS  IN  TEST 

Launch  Control  Console,  Figure  "A"  1243,  Serial  No.  0004,  25-24172-14 

Oscilloscope,  Tektronix  545  with  camera 

AC  Voltmeter,  Weston  433 

Sound  Level  Meter,  General  Radio  1551  A 

Power  Amplifier^  McIntosh  A  109 

Signal  Generator,  Precision  E  310 

Frequency  Meter,  Hewlett  -  Packeird  500B 

1X3  Power  Supply,  Invar  TP-15 

TEST  DESCRIPTION 

a.  Sound  level  was  recorded  for  the  bell  and  buzzer  activated  individually 
and  simultaneously  v/ith  an  input  voltage  of  108  VAC  at  62  cps  with  a 
noise  ambient  of  80  decibels. 

b.  Sound  level  measuring  instrument  was  placed  1  foot  above  the  front  center 
edge  of  the  rariting  surface  . 

c.  Discemibility  of  the  bell  and  buzzer,  individually  and  simultaneously  • 
v/as  recorded  at  a  distance  of  35  feet  from  the  Launch  Control  Console 
with  the  noise  ambient. 

d.  Test  set-up,  see  Figure  3. 3. 6. 2-1 

I 
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SUIOIABY  OP  TEST  RESULTS 


a*  Sound  level  for  varying  voltage  is  listed  below. 

Bell  -  85  db  Buzzer  -  83  db  Both  -  85  db 

b.  The  bell  and  buzzer  were  discernible  with  a  noise  ambient  of  74  db 
both  individually  and  simioltaneously  at  a  distance  of  35  feet  from 
the  Launch  Control  Console 


GENERAL  lOTORMATION 

Test  Engineer  M.  E.  Novalc  Organization  2-6524-4 

Charge  to  EffA  No.  3007 
Oat*  lest  Started  7-23-62 

Date  Test  Completed  7-26-62 _ 

Location:  Bldg.  9-120;  Bay  E-9  ;  Plant  DC 
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TBSU  REPORT  3. 3. 6. 3 

TITLE 

Off  Design  Audible  Alarm  Sound  Level  Test 
CONCLUSIONS: 

(a)  The  test  objective  v?as  realized* 

(b)  The  results  of  this  test  are  directly  applicable  to  the  BC-1  Launch 
Control  Console  since  there  is  no  change  in  this  portion  of  the  circuit. 

ITEI,IS  IN  TEST 

Launch  Control  Console,  Figure  "A”  1243,  Serial  No.  0002,  25-24172-7 
Oscilloscope,  Tektronix  545  with  camera 
AC  voltmeter,  Weston  433 
Sovtnd  Level  Meter,  General  Radio  1551A 
Power  Amplifier,  Mo  Intosh  A-109 
AC  Power  Supply,  see  Figure  3 *3. 6*3-1 
Frequency  meter,  Hewlett  -  Packard  500B 
DC  Power  Supply,  Invar  TP-15 
Signal  Generatdr,  Precision  E  310 
TEST  Description 

a.  Soimd  level  was  measured  for  bell  and  buzzer  varying  AC  input  voltage  and 
frequency  simviltoneously  at  2  volt  and  2  cps  steps  from  120  VAC  and  60 
cps  in  both  directions  until  the  alarms  ceased  to  operate*  Sound  level 
measuring  instrument  was  placed  1  foot  above  the  front  center  edge  of 
the  writing  surface* 

b.  Test  set-up,  see  Figure  3*3. 6. 3-1 
SUr'iFJlY  OP  TEST  RESULTS 

a.  The  sound  level  readings  are  listed  in  Table  3 *3 *6. 3-2  for  corresponding 
voltage  and  frequency* 

b.  The  alarms  operated  from  80  VAC  and  20  cycles/second  to  158  VAC  md 

98  cycles/second  and  were  considered  ineffective  outside  of  this  range 
with  a  noise  ambient  of  74  decibels* 

GEITERAL  INFORMATlOlT 

Test  Engineer  M.  E»  Novak  Organization  2-6524-4 

Charge  to  EWA  No.  3007 _ 

Date  Test  Started  7-?^-6p 

Date  Test  Completed  7-p6-^p 

Location: Bldg.  9-120:  Bay,E-9;  Plant  DC 
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SUWiART  OP  TEST  RESULTS  (continued) 

TABLES  3. 3. 6. 3-2 


1  CYCLES  PER 

BELL  (db) 

BUZZER  (dl 

BOTH  (db) 

120  i  ^0 

78 

85 

85 

122  1  62  1 

79 

83.5 

1  124  64  ,  79  . 1 

mm  I  I  I  mm 

85 

126 

66  1  78 

62 

63 

128 

68  {  TT 

84 

130 

70  J  77 

86 

KsiSBSHHi] 

132 

72  1  78 

87 

87.5 

134 

74  5  78 

89 

136 

76  i!  77 

85 

138 

78  f  78 

83 

83.5 

140 

SO  1  77 

80 

81 

142 

82  5Le33  than  75  , 

79 

144 

84 

!  I  . 

80 

80 

146 

!  86 

*■ 

% 

79 

79 

148 

f  83 

79 

79 

150 

(  SO 

79 

79 

152 

1  92 

79 

79 

154  f  94 

79 

79 

156  !  96 

80 

80 

158  r  98 

- V - 

78.5 

78.5 

VOLTS 

CYCLES  PER 
SECOHD 

BELL  (db) 

BUZZER  (db 

BOTH  (db) 

118 

58 

81 

82 

84 

116 

56 

84 

80 

86 

114 

54 

83 

82 

84 

112 

52 

02 

84 

86 

110 

50 

01 

81 

84 

108 

48 

83 

82 

85 

106  ■ 

46 

82 

82 

85 

104 

44 

81 

83 

84 

102 

42 

81 

82 

84 

100 

40 

8? 

32 

84 

98 

38 

eo 

81 

82 

96 

36 

80 

82 

84 

94 

34 

60 

81 

82 

92 

32 

79 

i  81 

81 

50 

30 

78 

1  81 

82 

88 

28 

83 

5  82 

84 

86 

26 

81 

82 

84 

84 

24 

j  80 

81 

83 

82 

22 

61 

80 

81 

80 

20  •: 

79 

81 

82 
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lEST  REPORT  3. 3. 6. 4 

TITLE 

Audible  Alarm  Circuit  Evaluation  <•' 

OBJECTIVE  '  ’ 

To  determine  the  operational  cbaracterletlcs  of  the  audible  alarm  circuitry 
of  the  Launch  Control  Console. 

CONCLUSIONS 

(a)  The  test  objective  was  realized. 

(b)  The  audible  alarm  circuits  met  the  requirements  of  the  Model 
Specification  02-5430. 

ITEMS  IN  TEST 

Launch  Control  Console,  Figure  "A"  1243,  25-24172-14,  Serial  No.  0000001 

Oscilloscope,  Tektronix  541  with  camera 

Differential  Voltmeter,  Fluke  803 

DC  Milliammeter,  Hewlett  -  Packard  428A 

DO  Power  Supply,  Trygon,  M36-5 

TEST  DESCRIPTION 

a.  The  foll07/ing  measxurements  were  made  on  the  alarm  driver  assembly: 

1.  Leakage  cvirrent  of  Q1  and  Q2  v/as  measured  in  the  OFF  condition 
under  input  voltages  from  27.5  to  30  VDC  every  0.5  volts. 

2.  Base  reverse  bias  was  measured  for  Q1  and  Q2  imder  input  voltage 
from  27.5  to  30  VDC  every  0.5  volts. 

3.  Base  forward  drive  to  Q1  and  Q2  was  measured  under  input  voltage 
from  27.5  to  30  VDC  every  0.5  volts. 

4.  Emitter  and  collector  voltages  of  transistors  Ql'and  Q2  in  both  the 
ON  and  OFF  conditions  were  measmred  with  input  voltages  from 

27.5  to  30  VDC  every  0,5  volts.  • 

b.  Turn  ON  and  OFF  time  of  the  Alarm  Driver  PCA  (25-255391-1,-2)  was 
measured  for  the  bell  and  buzzer  under  input  voltage  from  27.5  to 
30  VDC  every  0.5  volts. 
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TEST  DESCRIPTION  (continued)  •  , 

0*  Emltteri  colleotorf  and  base  voltages  of  Q1  and  Q2  were  measured  on 
the  Alarm  Driver  In  both  the  ON  and  OFF  conditions  under  input 
voltages  of  27.5  to  30  VDC. 

d.  Effect  of  the  alarm  test  and  alarm  reset  switch  bounce  on  the  alarm 
circuitry  was  measured  at  the  input  voltages  of  27.5  and  30  VDC.' 

e.  Transients  between  relay  contacts  and  relay  case  were  measiured  luider 
input  voltages  of  27.5  to  30  VDC  end  108  to  132  VAC. 

f.  Interaction  between  audible  alarm  circuits  v/as  recorded. 

SUIiMARy  OF  TEST  RESULTS 

a.  Results  of  Test  (a)  of  the  Test  Description  are  listed  in  Figure  3. 3. 6. 4-1. 

b.  Turn  ON  time  for  both  cards  at  all  voltages  was  40  microseconds. 

Tvtrn  OFF  tine  for  both  cards  at  all  voltages  was  4  miliiseconds . 

"rhis  was  measured  at  Terminal  El  on  both  cards.  1 

c.  Data  on  emitter,  collector  and  base  voltages  is  recorded  in  Figure 
3.3.6.4-2. 

d.  Alarm  Test  and  Alarm  Reset  switch  bounce  is  shovm  in  Figure  3. 3. 6. 4-3. 

e«  Transients  between  relay  contacts  emd  case  are  shown  in  Figxire  3. 3. 6. 4-4. 

f.  Interaction  between  alarm  circuits  is  shown  in  Figwe  3. 3. 6. 4-5. 

g.  All  transistor  voltages  and  cvirrents  were  within  design  limits. 

h.  Variation  of  input  voltage  had  no  effect  on  turn  ON  and  turn  OFF  times. 

i.  Switch  bounce  time  was  consistent  with  the  switch  design  and  had  no  effect 
on  the  operation  of  the  alarm  circuits. 

j.  Transients  between  relay  contacts  and  case  v/ere  intermittent  and  varied 
v/ith  the  Instantaneous  AC  voltage  on  the  contacts.  The  sketches  are 
representative  of  the  transients  most  commonly  encountered. 

k.  Interaction  between  alarm  circuits  is  negligible  and  does  not  interfere 
with  the  operation  of  either  alarm. 
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ALARM  DHIVER  ASSETtBLY 

1«  Leakago  Current 

(Emitter  Current  -  Off  Condition) 

Inwt 

Volte 

21 

21 

27.5 

.01  Mllllamps 

.01  KLlllamps  ' 

28 

.01  ••  •  ■ 

.01  '• 

28.5 

.01  " 

.01  " 

29 

.01  ” 

.01  " 

29.5 

.01  « 

.01'  " 

30 

.01  " 

.01  '• 

2.  Ease  Bereree  Bias  (Emitter  to  Base  >•  Off  Condition) 

Input 

M? 

21 

.782  Volts 

02 

.750  Volts 

28 

.781  ^ 

.751  " 

28.5 

.778  " 

.748  .  « 

29 

.778  " 

.752  •' 

29.5 

.778  " 

.752  ^ 

30 

.775  " 

.752  '• 

3.  Base  Forward  Drive  (Emitter  Current  - 

On  Condition) 

fSESi 

21 

02 

28.5  • 

362  Mllllamps 

370  Mllllamps 

28 

378  •' 

378  " 

' 

28.5 

381  « 

381  '• 

29 

395  '• 

385  " 

29.5 

400  »' 

398  " 

1  30 

408  " 

405  " 

4.  Emitter  and  Collector  Voltages  (with  respect  to  Common) 

Emitter  (volts) 

Collector  (volts) 

Q1  On  Q1  Off 

Q1  On  Q1 

Off 

27.5 

23.75  24.206 

23.722 

002 

28 

24.323  24.755 

24.306 

007 

28.5 

24.728  25.172 

24.705  .. 

007 

29 

25.312  25.755 

25.206 

008 

29.5 

25.723  26.167 

25.701 

008 

30 

26.341  26.779 

26.317 

008 

Ml 

Emitter  (volts) 

» 

Q2  On  02  Off 

02  On  02  Off 

•277!r 

737/58  'y^.^o 

T7rr35  . 

7507 

28 

24.332  24.756 

24.308 

.007 

28,5 

24.732  25.168 

24.710  .007 

29.  ■ 

25.315  25.753 

25.287  .068 

29.5 

25.727  26.164 

25.704 

.008 

30 

.  26.346  26.782 

26.325  .008 
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Emltteri 

Collector  and  Base  Voltages  (25-25539-6 

A1,  Q1 

and  Q2) 

Card  A1 

Transistor  Q1 

Input 

Volts 

Emitter 

Base 

Collector 

■  V'! 

ON 

OPP 

ON 

OPP 

ON 

OPP 

27.5 

23.437 

24.953 

22.405 

25.517 

23.065 

16.380 

28 

24.077 

25.622 

23.073 

26.179 

23.749 

16.833 

2 

8.5 

24.405 

25.045 

23.390 

26.503 

24.072 

17.055 

29 

24.995 

26.522 

23.968 

27.081 

24.642 

17.446 

29.5 

25.305 

26 .843 

24.292 

27.399 

24.964 

17.664 

30 

25.800 

27.340 

24.775 

27.881 

25.451 

17.995 

Card  A1 

Transistor  Q2 

27.5 

21.823 

17.397 

22.787 

16.384 

22.074 

25.509 

28 

22.461 

17.872 

23.441 

16.830 

22.721 

26.167 

28.5 

22.772 

18.108 

23.755 

17.052 

23.036 

26.492, 

2 

9 

23.327 

18.522 

24.311 

17.443 

23.591 

27.068 

2 

9.5 

23.642 

18.757 

24.627 

17.663 

23.909 

27.392 

3' 

0 

24.117 

19.108 

25.106 

17.995 

24.389 

27.879 

Card  A2 

Transistor  Q1 

2 

7.5 

23.451 

24.925 

22.429 

25.52 

23.155 

16.387 

2 

8 

24.087 

25.592 

23.069 

26.181 

23.797 

16.835 

2 

8.5 

24.411 

25.917 

23.388 

26.504 

24.119 

17.057 

2 

9 

24.998 

26.592 

23.962 

27.080 

24.686 

17.448  ’ 

26.811 

27.308 


24.285 

24.769 


27.401 

27.885 


Card  A2  Transistor  Q2 


25.012 

25.497 


17.667 

17.998 


Pigure  3. 3. 6. 4-2 
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AtAHI.!  CIRCUIT  INTERACTION 


Alarm  No.  2  Off 


Alarm  No.  2  On 


f  AlARIJ  No.  1 

Emitter 

Ease 

Collector 

24.071  volts 

24.842  volts 

.008  volts 

23.80  volts 

24.582  volts 

.018  volts 

Rigtare  3 •3. 6. 4-5 
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Test  Engineer  M.  E.  Novak 
Charge  to  EWA  No.  3007 
Date  Test  Started  8~20-62 

Date  Test  Completed  8-29-62 _ 

Location;  Bldg.  9-120 1  Bay,  Plant  DO 
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lEST  HEPORT  3.3. 6. 5 

TITLE 

Stat\a8  Chan^'o  Evaluation  *- 

OBJECTIVE!  ;  ' 

To  determine  the  charaoteristics  of  the  alarm  trigger  resulting  from  a 
change  of  status. 

CONCLUSIONS I 

(a)  The  test  objective  was  realized. 

(b)  The  alarm  circuits  met  the  requirements  of  the  Model  Specification 
D2-5450 

(c)  The  results  of  this  test  are  directly  applicable  to  the  BC-1  Launch 
Control  Console  since  there  is  no  change  in  this  portion  of  the 
circuit. 

ITEMS  IN  TEST: 

Launch  Control  Console,  Figure  ‘'A'*  1243  Serial  No.  0002,  25-24172-7 

Oscilloscope,  Tektronix  545  with  camera 

DC  Power  Supply,  Invar  TP-15 

DC  Voltmeter  Simpson  260 

Adapter,  Missile  Status  Indicator 

Adapter,  DC  Power 

Adapter,  AC  Power 

TEST  DESCRIPTION  . 

a.  Record  of  alarm  turn  ON  for  both  bell  and  buzzer  with  a  status  change 
from  26  to  0  VDC  in  5  i  1  microsecond  with  a  DC  input  voltage  from 


SOmHY  OP  TEST  RESULTS: 

The  alarm  trigger  resulting  from  the  change  of  status  activated  the 
alarms  for  all < conditions  of  this  test.  ^ 

GE!IERAL  lIJPORIilATIOIT 

Test  Engineer  1.1.  B.  Rovok  Organization  2-6524-4 

Charge  to  EWA  No.  3007 _ 

Date  Test  Started  7-21-62 

Date  Teat  Completed  7-23-62 

location:  Bldg  9--120;  Bay  E-9;  Plant  DC 
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TEST  REPORI  3.3.6.6 

IITIB 

Worst  Case  Status  Change  Evaluation 
OBJECTIVE 

To  determine  the  characteristics  of  the  alarm  trigger  resulting  from  a 
change  of  status  under  worst  case  conditions* 

CONCLUSIONS 

(a)  The  test  objective  was  realized, 

(b)  The  alarm  circuits  met  the  requirements  of  the  Model  Specification 
D2-5450. 

(c)  The  results  of  this  teat  are  directly  applicable  to  the  BC-1  Launch 
Control  Console  since  there  is  no  change  in  this  portion  of  the 
circuit. 

ITSIS  IN  TEST 

Launch  Control  Console,  Pigure  "A”  1243,  Serial  No,  0002,  25-24172-7, 

Oscilloscope,  Tektronix  545  with  camera 

DC  Power  Supply,  Invar  TP-15 

DC  Voltmeter,  Simpson  260 

Adapter,  Missile  Status  Indicator 

Adapter,  DC  Power 

Adapter,  AC  POWer 

TEST  DESCRIPTION 

(a)  Record  of  alarm  timi  "ON"  under  conditions  of  a  status  change  from 
24  to  4  VDG  in  9  1  1  microseconds  on  ten  status  lines  each  for  the 
bell  and  buzzer  with  a  DC  input  voltage  of  27,5  volts  applied  to  the 
console. 

(b)  Test  Set  Dp,  See  Test  Report  3*3. 6, 5,  Figure  3, 3. 6. 5-1, 

SUIin.IARY  OP  TEST  RESULTS 

The  alarm  trigger  resulting  from  the  change  of  status  activated  all  alarms 
satisfactorily  for  all  conditions  of  this  test* 
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.  GEITEHAL  XHTOBMATIOH 

Test  Engineer  M»  E,  Hovak  Organization  2-6524-4 

Charge  to  E.7A  No.  3007 _ 

Date  Test  Started  7-21-62  * 

Date  Test  Coapleted  7-23-  62 
Locationi  9-120  Bldg;  B-9;  Plant,  DC 
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TEST  REPORT  5.3. 6. 7 

TITLE 

Off  Resign  Status  Change  Test 

OBJECTIVE:  .  '  ’ 

To  determine  the  limit  to  Tvhlch  the  status  change  can  deteriorate 
and  still  activate  the  audible  alarm. 

CONCLUSIONS: 

(a)  The  test  objective  v?as  realized 

(b)  The  results  of  this  test  are  directly  applicable  to  the  BC-1 
Launch  Control  Console  since  there  is  no  change  in  this  portion 
of  the  circuit. 

ITEIilS  IN  TEST 

Launch  Control  Console,  Figure  "A"  1243,  Serial  No.  0002,  25-24-172-7 

Oscilloscope,  Tektronix  545  with  camera 

DC  Power  Supply,  Invar  TP-15 

DC  voltmeter,  Simpson  260 

Adapter  -  Missile  Status  indicator 

Adapter  -  DC  Power 

Adapter  -  AC  Power 

TEST  DESCRIPTION: 

(a)  With  a  2^  VDC  input  and  a  status  change  voltage  of  20v  in  9  ± 
microseconds,  the  status  change  voltage  was  reduced  in  1-volt 
steps  until  the  alarm  ceased  to  activate, 

(b)  (a)  above  was  repeated,  increasing  the  rate  of  status  change  in  2 
microsecond,!  steps  until  the  alarm  ceased  to  activate. 

(c)  (a)  and  (b)  above  v/ere  repeated  for  a  DC  input  of  24  to  34  VDC  in  2 
volt  steps. 

(d)  Test  Setup  -  See  Test  Report  3.3. 6. 5,  Figure  3.3.6. 5-1 
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smaim  op  test  results 

a.  The  alarm  will  not  activate  with  a  status  change  of  5  volts  or  less* 

b.  The  alarm  will  not  activate  for  a  status  change  of  20  volts  if  the 
length  of  the  pulse  is  18  milliseconds  or  greater.  ’ 

c.  For  input  voltages  as  shown,  the  alarm  will  not  activate  for  pulse 
width  greater  than  that  listed  in  the  table  below* 


Input 

Voltap:e 

24v 

25v 

26v 

27v 

28v 

29v 

30v 

32v 

33v 

34V 

Pulse  r/ldth 
(milliseconds) 

14 

35 

40 

40 

50 

50 

55 

55 

60 

60 

d.  The  alarms  will  not  activate  for  pulse  widths  greater  than  those 

listed  below  for  the  cox-responding  input  and  status  change  voltages, 
all  readings  are  in  milliseconds. 


Inp'ul 

6  Voltage 

^  »^6v 

»  ’  l,  ■  V 

28v 

30v 

31v 

Status  Change  Voltage 

40 

45 

45 

45 

20v 

70 

60 

60 

60 

18v 

80 

90 

100 

120 

16v 

100 

120  !  130 

130 

I4v 

140 

150  i  160 

170 

12v 

140 

140 

140 

150 

lOv 

GENER.\L  IKPOBiUlTIOU 

Test  Engineer  M.  B.  Novak  Organization  2-6524-4 

Charge  to  BWA  No.  3007 _ ' 

Date  Test  Started  7-16-62  . _ 

Date  Test  Completed  1-21-62  ■' _ 

Location*  Bldg;  9-120;  Bay  E-9;  Plant  DC 
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TEST  REPORT  3.3.7.1-a 

TITLE 

Broalr/^ire  Encodei'  Test  -  Program  Control  Panel 
OSJECTIVE 

To  determine  the  electrical  and  mechanical  characteristics  of  the  Breakwire 
Encoder  (Program  Control  Panel) 

CONCLUSIONS 

(a)  The  teat  objective  was  realized. 

(b)  The  Program  Control  Panel  met  the  requirements  of  the  Model  Specification 
D2-5450. 

ITEMS  IN  TEST 

Launch  Control  Console,  Figure  "A"  1243,  Serial  No.  0000001,  25-24172-11 

Progr-;m  Control  Panel,  Part  No.  25-24177-10,  Serial  No.  0000006 

Differential  Voltmeter,  John  Fluke  803 

Toci;  Adapter,  Program  Control 

Oscilloscope,  Tektronix  545 

DC  Power  Supply 

TEST  DESCRIPTION 

1.  Order  of  switch  activation  was  recorded. 

2.  Time  between  first  and  last  bit  switch  actuation  was  recorded. 

3.  Voltage  drop  at  the  cont-cts  of  each  switch  was  measured  for; 

a,  1.5  Mlliamperes  -  6  volts  DC 

b.  1  ampere  -  30  volts  DC 

4.  Contact  voltage  drop  was  measured  after  500  actuations  of  a  10  per  cent 

sample  of  switches  at  1.5  milliamperes  and  6  volts.  , 

5.  Switch  contact  bounce  time  v/as  raeasinred  for  a  10  per  cent  sample  of 
switches . 
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SUlEilARy  OP  lEST  RESULTS 


1.  Switch  aotviation  order  for  this  panel  was  as  follows;  (launcher  Position  ^ 

SI  and  S13  in  parallel,  S17,  S5,  S8,  S7,  S19,  Sl6,,S20,  SIO,  S6, 

S4  and  S9  and  S21  in  parallel. 

2.  Time  between  first  and  last  switch  actuation  was  100  milliseconds  when 
the  control  is  depressed  from  one  extreme  to  the  other  in  160 
milliseconds. 

I 

! 

3.  The  voltage  drop  across  the  switch  contacts  with  1.5  milliamperes  at 
6  volts  was  too  small  to  measure.  No  change  v/as  detectable  after 
500  actuations. 

4.  The  voltage  drop  across  the  contacts  with  1  ampere  at  30  volts  was 
as  follows: 

S8  — V.0054  volts 
S7  -  .0054  '• 

S6.  -  .0054  •' 

S20  -  .0053  '• 

S19  -  .0137  " 

S18  -  .0062  •• 

52  -  .0056  •• 

53  -  .0055  '* 


5.  The  switch  contact  bounce  time  was  2.5  milliseconds  for  all  switches 
measured  during  switch  closure.  No  bounce  was  detectable  during 
switch  opening. 

GENER.M  INFORMATION 

Test  Engineers  M.  E.  Novak _ 

T,  G.  McCarthy 

Charge  to  ENA  No.  3007 _ 

Date  Test  Started  8-9-62 

r  .  ' ' 

Date  Test  Completed  8-13-62 
Location:  Bldg.  9-120;  Bay  E-9;  Plant  DC 


S5  -  .0050 

514  -  .0053 

515  -  .0054 

516  -  .0049 

517  -  .0062 
SI3  -  .0193: 
S9  -  .0190 
S21  -  .0044 
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TEST  REPORT  3.3.7.1-b 

TITLE: 

Erecinvire  Encoder  Test  (Laxmch  Control  Panel) .  t 

OBJECTIVE: 

To  detemlne  the  electrical  and  mechanical  characteristics  of  the  Breakwire 
Encoder.  (Lavinch  Control  Panel) 

CONCLUSIONS: 

(a)  The  test  objective  was  realized. 

(b)  The  Lavinch  Control  Panel  met  the  requirements  of  the  Model  S|>eciflcation 
.D2-5450. 

ITEI.IS  IN  TEST: 

Launch  Control  Console  Figure  "A"  1243j  Part  Ko.' 25-241712-14,  Serial  No. 

0000001  • 

Launch  Control  Panel,  25-24178,  Serial  No.  0000008 
Differential  Voltmeter,  John  Flvdce  803 
Test  Adapter,  Launch  Control 
Oscilloscope,  Tektronix  545,  v/ith  camera 
DC  Power  Supply,  Invsir  TP-15 

TEST  DESCRIPTION: 

1.  Order  of  switch  actuation  was  recorded. 

2.  Time  between  first  and  last  switch  actuation  was  measured, 

3.  Contact  voltage  drop  was  measured  for  operational  and  rated  oiorrent 
and  after  500  actuations, 

4.  Sv/itch  bounce  tine  was  measured. 

SUi’.E^AHY  OF  TEST  R]^ULTS: 

a.  Order  of  switch  actuation  for  this  panel  is  shown  (l)  for  the  inhibit 
switch  and  (2)  for  the  Launch  Switch, 

(l)  S71,  S89,  S66,  S67,  S82,  S74,  S6S,  S73,S92,  S90,  S76,  S65,  S81, 

S87,  S69,  S86,  S88,  S75,  S79,  S84,  S78,  S95,  S83,  S91,  S70,S85 
S72,  S77,  S94,  S96,  S80 


BEVtSCD  A 

I'V/'.T'  /vr  1  3 

T2-2564 

Ul  «2S«  2000 

,  .  i  S2C.  3 

p;.G£  31b 

SUMMARY  or  TEST  RESULTS  (continued) 

(2)  S26,  S19,  S18,  S2?,  S23,  SI 7,  S3,  S24,  S25,  S21,  S8,  S4,  S2, 
S56,  S20,  S9,  S60,  S52,  S14,  SI,  S12,  SIO,  S7,  S39,  S55,  Sll, 
S6,  S33,  S59,  S54,  S34,  S16,  S5,  S41,  S49,  S15,  538,  S45, 

S36,  S35,  S13,  S57,  S58,  S42,  S51,  S40,  S44,  S37,  S53»  S50, 
S61,  S43,  348,  S46,  S47.’ 

b.  Time  between  first  and  last  switch  actuation  was  200  milliseconds 
when  switch  actuation  was  performed  in  250  milliseconds* 

c.  Contact  voltage  drop  is  listed  in  Pigure  3*3.7*l-b-l. 

d.  Switch  bounce  time  for  sr/itches  closing  is  as  follows: 

S5,  5  microsecondsi  S8,  S69,  and  S9,  250  microseconds; 

S80,  3  microseconds;  all  reed  sv/itches,  5  microseconds; 

S97,  S98,  SlOO,  and  SlOl,  1.5  milliseconds*  No  bounce 
was  detectable  for  the  switches  opening* 
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SWITCH  CONTACT  'VOLTACI3  DHO? 


Launch  Control  Panel  0000008 


Sv/itoh  6  Volts  at  1.5  I.IilllGjnp3 


SI 

S65 

.001 

Volts 

S2 

S66 

.0009 

ft 

S3 

S67 

.0006 

It 

S4 

S68 

.0007 

II 

S5 

S69 

.0005 

It 

S6 

S70 

.0005 

It 

S7 

.0006 

II 

S8 

.0006 

It 

S9 

.0005 

It 

SIO 

.0005 

It 

Sll 

.0006 

If 

S12 

.0005 

It 

S13 

.0006 

II 

S14 

.0003 

II 

SI  5 

.0005 

II 

S16 

.0004 

•I 

S17 

.0003 

II 

S18 

.0003 

II 

S19 

.0003 

II 

S20 

.0002 

If 

S21 

.0004 

11 

S22 

.0002 

It 

S23 

.0003 

II 

S24 

.0002 

II 

S25 

.0002 

II 

S26 

.0003 

M 

S33 

S71 

.0006 

11 

S34 

S72 

,0007 

II 

S35 

S73 

,0008 

fl 

S36 

S74 

.0006 

II 

S37 

S75 

.0009 

II  , 

S38 

S76 

,0006 

It 

S39 

S77 

.0006 

II 

S40 

S78 

,0006 

It 

S41 

S79 

.0006 

II 

S42 

S80 

.0004 

It 

S43 

S81 

.0004 

It 
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TITLE 

Launch  Control  Console  DC  Input  Filter  Test 

OBJECTIVE 

To  determine  the  OC  in^rush  for  the  Launch  Control  Console  at  nominal 

input  voltages  under  various  operating  modes* 

CONCLUSIONS 

a*  The  test  objective  was  realized* 

b*  The  filtering  circuits  of  the  Launch  Control  Console  met  the  require¬ 
ments  of  the  Model  Specification  D2-5430. 

0*  The  results  of  the  test  are  directly  applicable  to  the  BC-1  Launch 
Control  Console*  since  there  is  no  change  in  this  portion  of  the 
circuit* 

items  in  TEST  / 

Launch  Control  Console,  Figure  A  1243,  Serial  No*  0002,  25-24173-7 

Oscilloscope,  Tektronix  535A  vrtth  camera 

DO  Power  Supply,  Invar  TP-15 

DC  Voltmeter,  Simpson  260A 

Adapter,  DC  Power 

0 

TEST  DESCRIPTION 

a.  Observe  wave  shape  across  0.1  ohm  resistor  placed  in  series  with 
inductor  L2  on  Card  A2  in  the  DC  Filter  Assembly  v/ith  an  input  voltage 
from  27*5  to  30  VDC  in  0.5  VDC  steps  under  the  following  conditionsi 

1.  One  Launch  Facility  Lanp  Test 

2.  Two  Launch  Facilities  Lamp  Test 

b.  Tost  set-up  for  (a)  is  seen  on  Figure  3. 3. 8. 1-1 

f 

c.  Observe  wave  shape  across  0.1  ohm  resistor  in  series  with  Inductor 
L2  shorted  out  on  Card  A2  in  the  DC  Filter  Assembly  with  an  input 
voltage  from  27.5  to  30.0  VDC  measured  every  0.5  volt  lander  the 
following  conditions: 

1.  One  Launch  Facility  Lamp  Test 

2*  Two  Launch  Facilities  Lamp  Test 
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d.  Test  set-up  for  (c)  la  ooen  on  Figure  3«3. 8.1-2. 

e.  Remove  tho  short  across  L2  and  theO«r  ohm  resistor  from  the  circuit. 

f .  Observe  the  wave  shape  across  the  DC  Input  Line  with  the  Input 
voltage  from  27.3  to  30  VLC  0160810:60  every  0.3  volt  under  the 
following  conditions} 

1.  Ten  Status  Indicators  illuminated 

2.  Twenty  status  indicators  illuminated 

3.  Thirty  status  indicators  illuminated 

4.  Forty  status  Indicators  illuminated 

3.  Fifty  status  indicators  illuminated 

£.  Sixty  status  indicators  illuminated 

^^.v.fest  set-up  for  (f)  is  seen  on  Figure  3 .3 .8.1-3 

h.  Repeat  (f)  above  with  a  short  across  LI  in  the  LC  Filter  Assembly. 

1.  Tost  set-up  la  seen  on  Figure  3. 3. 8. 1-4. 

GUI.ZIAEY  OP  TEST  RESULTS 

a.  The  data  obtained  as  shown  in  Figiare  3. 5. 8. 1-3  for  one  launcher  and 
Lamp  Test  switches  pressed  simultaneously  is  as  follows: 

1.  ‘T/ith  inductor  L2  not  ohortod»  the  maximum  voltage  across  tho 
0.1  ohm  resistor  is  1.0  volt  peak  for  0,038  micro-second. 

The  transient  condition  has  dampened  from  Iv  peak  to  ,.lv 
peak  in  0.3  micro-second. 

2.  With  inductor  L2  shorted,  the  maximum  voltage  across  the  0,1 
ohm  resistor  is  2.2  volts  peak  for  0.080  micro-second.  The 
transient  condition  has  dampened  from  2.2v  peak  to  .Iv  peak 
in  1.2  micro-seconds. 

Varying  the  voltage  from  27.5  to  50.0  VDC  has  little  effect  on  the 
magnitude  and  duration  of  the  transient  condition.  There  is  1.2  volic 
peak  and  0.042  micro-second  difference  for  L2  not  shorted  and  L2 
shorted.  The  duration  of  the  transient  is  0,4  micro-second  shorter 
for  L2  not  shorted  than  shorted.  Inductor  L2  is  required  in  order 
to  minimize  the  magnitude  and  duration  of  the  transient  condition 
caiiaed  by  the  activation  of  lamp  testing. 
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b*  The  data  obtained  as  ehotm  in  Figure  3.3. 8.1-5  for  two  lamchera  and 
laap  test  ewitchea  preseed  eicultaneoualy  le  as  follows t 

1.  With  inductor  L2  not  ohortcd,  the  maxiaisa  voltage  aoroaa  the 
0.1  ohn  resistor  is  1.5  volt  peak  for  0.050  nicro-aecond. 

The  transient  condition  has  dampened  1.5v  peak  to  O.lv  peak 
in  1,2  micro-seconds. 

2.  With  inductor  L2  shorted,  the  maximum  voltage  across  the  0.1 
ohm  resistor  la  2.3  volt  peak  for  0.090  micro-second.  The 
transient  condition  has  dampened  2.3  pealc  to  O.lv  peak  in 
1.2  micro-second. 

Varying  the  voltage  from  27.5  to  30.0  VLC  has  little  effect  on  the 
magnitude  end  duration  of  the  transient  condition.  There  is  0.8  peak 
volt  and  0.C40  micro-second  difference  for  L2  not  shorted  and  12 
shorted.  The  duration  of  the  transient  did  not  change  as  Indicated 
by  the  above  conditions.  Inductor  12  is  required  in  order  to 
mininize  the  magnitude  end  duration  of  the  transient  condition  caused 
by  lamp  testing* 

c.  The  wave  shape  across  the  DC  Input  lino,  with  input  voltage  from  27,5 
to  30.0  VEO  and  10  status  Indicators  to  60  status  indicators  illumi¬ 
nated,  varied  very  little  In  maximum  voltage  peak  and  diiration  of 
the  transient  condition,  as  indicated  by  Figure  3. 3. 8. 1-6, 

There  was  a, largo  difference  In  the  duration  of  the  transient  condition 
for  Inductor  LT  shorted  and  not  shorted. 

With  IT  aborted,  the  duiatica  of  the  transient  was  greated  than  5 
tines  11  not  shorted.  This  indicates  that  11  is  an  important  component 
of  the  DC  Filter  in  order  to  dampen  transients  due  to  load  fluctuations. 

d.  The  data  obtained  for  the  DC  Input  Filter  analysis  of  the  launch  Control 
Console  is  seen  in  Figiareo  3. 3. 8. 1-5  and  -6, 
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irSI  BEPORT  3, 3.8.2 

Tins 

VTcrat  Cfjae  DC  Input  Filter  Test 
OBJECTIVE 

To  detenaine  the  effect  of  the  maxlnun  DC  In-ruoh  for  the  Launch  Control 
Console  at  Worst  Case  operating  conditions. 

CONCLUSIONS 

a.  The  test  objective  nas  realized 

b.  The  filtering  circuits  of  the  Launch  Control  Console  net  the 
requirements  of  the  Uodel  Specification  D2>3430. 

c«  The  results  of  the  test  are  directly  applicable  to  the  EC-1  Launch 
Control  Console,  since  there  is  no  change  in  this  portion  of  the 
circuit* 


ITEBS  IN  TEST 

Laxjnch  Control  Console,  Figure  A  1243 ♦  Serial  No.  0002,  25-24172-7 
Oscilloscope,  Tektronix  535A  with  camera 
DC  Power  Supply,  Invar  TP-15 
Adapter,  DC  Power 


TEST  DESCRIPTION 

a.  Observe  the  wave  shape  across  the  DC  input  line  with  an  input  voltage 
of  30  VDC  and  simultaneous  illumination  of  sixty  status  indicators  and 
both  audible  alarms. 

, 

b.  Test  set-up  is  seen  on  Figure  3.3. 8. 2-1. 

sinsLw:  OF  test  results 

The  wave  shape  across  the  DC  input  filter,  with  an  input  voltage  of  30  volts 
DC,  60  indicators  illuminated,  and  both  audible  alarms  activated,  had  a  , 
maxinxun  voltage  peal:  of  1.7  volts  for  0.04  micro-second  duration.  The 
total  transient  duration  lasted  1.8  micro-seconds.  The  DC  filter  proved 
it  would  minimize  transients  under  worst  ease  conditions. 
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TITLE 

Off  Ddcica  laput  Filter  Teat 
OBJECTIVE 

To  determine  the  current  drain  at  which  the  DC  Input  filter  becomes  ineffective. 
CORCLUSIOSS 

a.  Teat  objective  was  not  realised.  The  DC  Filter  of  the  launch  Control 
Console  does  not  reach  a  point,  imdor  maximum  operating;  conditions  for 
the  console,  v;here  it  beoomea  Ineffective. 

b.  The  results  of  the  test  are  directly  applicable  to  the  BC-l  ICC  since 
there  is  no  change  in  this  portion  of  the  circuit, 

ITEIIS  IN  TEST 

Launch  Control  Console,  Figure  A  1243,  Serial  No,  0002,  25-24172-7  -- 
Ocoilloscope,  Tektronix  545  with  camera 
DC  Voltmeter,  Simpson  260A 
Adapter,  DC  Power 

TEST  DESCRIPTION 

a.  \7ave  shape  across  the  DC  input  l^nc  with  an  input  voltage  variation  from 
24  to  34  in  1  volt  steps  and  sir.uitanoous  activation  of  status  indicators, 
starting  at  60  and  increasing  ua'.;il  Filv.  .  saturates, 

b.  Tost  set-up  is  seen  on  Figure  5. 3. 8. 5-1 
SUL2:.'aY  OP  TEST  RESULTS 

Under  maximum  operating  conditions,  the  DC  Filter  of  the  ^aunch  Control  Console 
docs  not  reach  a  point,  where  it  becomes  ineffective,  Nith  an  input  voltage 
of  34  VDG,  100  indicators  illuminated,  and  both  alarms  activated,  the  maximum 
voltage  peak  was  2.4  volts  for  less  than  0,1  micro  second.  With  24  VDC ,  100 
indicators  illuminated,  and  both  alarms  actived,  the  maximum  voltage  peak 
was  2.0v  for  less  than  0.1  micro  second.  This  proves  that  the  IP  Filter  will 
operates  efficiently  under  all  on-design  conditions. 
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Launch  Control  Consolo  AO  Input  Filter  Test 

CEJEG'U'.':; 

To  doteraina  the  effeotlvencss  of  the  AC  Lino  Filter  under  nonaal  operating 
conditions.  . 

CCICCLUSIOIIS 

a.  The  teat  objective  was  realised. 

b.  The  AG  Filter  Circuit  of  the  launch  Control  Consolo  net  the  roqulrcacats 
of  the  Uodol  Specification. 

c.  The  results  of  the.  test  are  directly  applicable  to  the  BC^I  LCCf  since 
there  is  no  change  in  this  portion  of  the  circuit. 

ITKS  III  TEST 

Launch  Control  Console,  Figure  A  1243»  Serial  Ho.  0002,  25-24172-7. 
Oscilloscope,  Telrtroniz  545  with  camera 
AC  Voltmeter,  1  1  per  cent,  150  V  full  scale. 

Variac 

DC  Paver  Supply,  Invar  TP-15 
Adapter  -  LO  Povor 
Adapter  -  AC  Power 
TEST  BESORIPilON 

a.  Oscilloscope  readings  of  intcx'ferencc  present  on  AC  Input  Line  due  to 
bell  actlviation  with  an  AC  input  voltage  from  103  to  152  VAC  at  2 
volt  intervals  with  the  input  frequency  at  60  cps. 

b.  Eepeat  (a)  above  for  busacr. 

c.  Piopeat  (a)  above  for  both  bell  and  buzaor. 

d.  Repeat  (a)  through  (c)  above  for  alarm  deactivation. 

e.  Test  set-up  for  (a)  through  (d)  io  seen  on  Pigxire  3. 3. 8. 4-1 
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TITLE 

¥orot  Oaso  AC  Input  Filter  Tent 

c;:'jjc,2IVE 

To  detoraino  the  effeetivcneso  of  the  AC  Line  Filter  under  worst  case 
operating  conditions* 

co::ciusio;:: 

a*  The  test  objective  was  realized* 

b*  The  AC  Filter  Circuit  net  the  requirenenta  of  the  Model  Specification, 
D2-5450  end  verified  the  design. 

c.  The  results  of  the  test  are  directly  applicable  to  the  EC-1  LCC  since 
there  is  no  change  in  this  portion  of  the  circuit* 

iir  test  '  ' 

Launch  Control  Console,  Figure  A  1243,  Serial  Ho,  0002,  25-24172-7 
Oscilloscope,  Tektronix  545  with  caaera 
AC  Voltneter,  ^  1  per  cent,  150  V  full  scale 
Pov.'or  Aaplifier,  McIntosh  111-200 
,  Signal  Generator,  Precision  E-310  ,  , 

Frequency  Meter,  Hewlett  -  Packard  521C 
TEST  EESCRIPTIOH 

a.  Oscilloscope  pictures  of  interference  present  on  AC  input  line  due  to 
bell  activation  vhLth  an  input  of  132  VAC  at  62  epo, 

b.  P.cpeat  (a)  above  for  buzzer. 

c.  Repeat  (a)  above  for  both  boll  and  buzzer* 

d.  Repeat  (a)  through  (c)  above  for  alarm  deactivation. 

e.  Test  set-up  for  (a)  through  (d)  is  seen  on  Figure  3.3*8. 5-1. 
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TI”LE 

Launch  Control  Console  Status  Indicator  Illumination  Evaluation 

OIJECI'IVE 

To  determine  the  illumination  properties  of  the  status  indicators  under 

operating  conditions 

COE'CLUSIOES: 

(a)  The  test  objective  v/aa  realized. 

(b)  The  illuminaiion  of  the  status  indicators  mot  the  requirements  of  the 
Model  Specification  D2-5450  and  verified  the  design.  . 

(c)  The  results  of  this  test  are  directly  applicable  to  the  BC-1  Launch 
Control  Console,  since  there  is  no  change  in  this  portion  of  the 
circuit . 

ITs;;.:3  IN  TEST 

Laxxnch  Control  Console,  Figure  ”A''  124-3,  Serial  No.  0002,  25-24172-7  ■ 

Illumination  Meter,  V/eston  610 

DC  Voltmeter,  Simpson  260 

DC  Pov/er  Supply,  Invar  TP-15 

Adapter  -  DC  Power 

TEST  DESCHIPTION 

a.  light  intensity  was  measured  for  each  color  of  indicator  v/ith  a  DC 
input  voltage  from  27.5  to  30  VDC  measured  every  0.5  volts,  and  ailso 
v/ith  0  volts  with  respect  to  power  common  applied  to  the  status  lino. 

b.  Ambient  light  intensity  upon  display  panel  of  the  Launch  Control 
Console  was  measured. 


c.  Dist?mce  at  which  each  indicator  color  is  just  distinguishable  was 

measured  with  a  DC  input  voltage  from  27.5  to  30  VDC  in  0.5  volt  i^teps, 
and  also  with  0  volts  with  respect  to  pov/er  common  applied  to  the 
status  line. 


d.  Effect  of  lamp  test  of  one  launch  facility  on  illuminated  indicators 
v/as  recorded  at  27.5  and  30  VDC,  and  also  with  0  volts  v/ith  respect 
to  power  common  applied  to  the  status  line. 
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test  description  (continued) 

e,  (d),  above  was  repeated  for  eimultaneous  lamp  test  of  tv/o  laiuich 
facilities. 

Eir.r.yjlY  0?  TECT  RESULTS 

(a)  Moasurenents  of  light  intensity  for  each  indicator  color  for  varying 
input  voltages  are  recorded  in  Table  3. 3. 9. 1-1 » 

(b)  The  ambient  light  intensity  was  93  foot  candles  directly  on  the  face 
of  the  console  under  test* 

(c)  The  ambient  light  intensity  was  24  foot  candles  directly  on  the  face 
of  the  console  under  operating  conditions  at  STP  III 

(d)  The  lights  can  be  distinguished  at  50  feet  from  the  console  with 
either  24  or  93  foot  candles  ambient  light,  and  the  input  voltage 
varied  from  27,5  to  30,0  VDC. 

(e)  The  effects  of  lamp  test  on  illuminated  indicators  for  27.5  and  30  VDC 
are  recorded  in  Tables  3. 3, 9. 1-2  and  3,3. 9. 1-3. 

(f)  V  .'.on  of  light  intensity  of  indicators  with  same  color  lens 
i..,  ..  ..ributed  to  candle  power  tolerance  and  the  difference  of 
"illuminated"  tine  accumulated  by  the  bulbs. 
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STATUS  IlIDICATOR  ILLUiairATIOlT 

1.  Licht  Intensity  for  Each  Color  with  DC  Input  of  27.5  to  30.0 


“ 

- - 1 

27.5  Vld  23.0  VDC 

28.5  VDC 

29.0  VDC 

. .  .  1 

29.5  VDC!  30.0  VDC 

Fault 

2.86 

3.10 

3, .40 

3.64 

3.94 

4.26 

Warhead 

Alarm 

3.30 

3.60 

4.00 

4.24  ~ 

2.64 

4.98 

Outer 

Security 

Violated 

3.06 

3.46 

3.76 

3.96 

4.20 

4.48 

Inner 

Security 

Violated 

1.80 

1.90 

2.06  •  • 

2.24 

2.40 

2.70 

SI 

f;', 

b 

i 

Strategic 

Alert 

1.44 

1.60 

1.80 

1.96 

2.16 

2.36 

Missile 

Away 

2.10 

• 

2.30  ■ 

2.56  ■ 

2.73’  " 

3.00  ■ 

2.56 

i 

i 

Stand-By 

11.20 

12.80 

m4.0 

16.0  , 

.17.4 

18.4 

launch 

In  ' 

Process 

7.80 

0 

CO 

9.40 

9.70 

11.00 

11.70 

A-'j^DR 

Armed 

10.60 

11.80 

13  .Oo 

14.20 

14.90 

16.60 

Launch 

Commanded 

9.30 

12.20 

10.90 

11.90 

12.70 

13.50 

Code 

Dissipated 

.48 

.60 

.64 

.70 

.76 

.80 

•  ! 

DiSure  3. 3. 9*1-1 

NOTE:  (l)  On  order  to  cover  a  single  indicator,  it  viaa  necessary  to. use 
only  1  cell  of  the  2  cell  light  riicter  and  the  readings  have 
been  doubled  before  tabulation. 


(2)  V/hen  the  light  bulbs  from  Standby  were  put  into  Launch  In 
Process  the  intensity  of  Launch  In  Process  rose  to  those  of 
Standby. 

(3)  All  readings  talcen  with  status  line  at  0  volts. 

(4)  All  readings  measured  in  foot  candles.  ' 
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TEST  EEPOET  3. 3. 9. 2 


TITLE: 

\7orct  Case  Launch  Control  Console  Status  Indicators  Illumination  Evaluation 

OBJECTIVE;  * 

To  determine  the  Illumination  properties  of  the  status  indicators  at  worst  i 
case  conditions. 

COliCLUSIOWS; 

(a)  The  test  objective  was  realized.  ' 

(b)  The  Illumination  of  the  status  indicators  imder  worst  case  conditions  met 
the  requirements  of  the  Model  Specification  L2-5450  and  verified  the 
design. 

I 

(c)  The  results  of  this  teat  are  directly  applicable  to  the  BC-1  launch 
Control  Console,  since  there  is  no  change  in  this  portion  of  the  circuit. 

ITEMS  III  TEST: 

Launch  Control  Console,  Figure  "A"  1243  Serial  No.  0002,  25-24172-7 
Illumination  Meter,  Weston  610 
DC  Pov/er  Supply,'  Invar  TP-15 
,  Adapter  -  DC  Power 

I  'JEST  Di'lSCRIPTION;  . 

(a)  Light  intensity  v/as  measured  for  each  indicator  color  with  a  DC  input  of 
27.5  VDC  and  a  status  input  of  4.0  VDC. 

(b)  The  distance  at  which  each  indicator  color  is  just  distinguishable  was 

I  measured  with  a  DC  input  of  27.5  VDC,  a  status  input  of  4.0  VDC  and  an 

I  illumination  of  65  foot  candles  on  the  surface  of  the  display  panel. 

I 

I  SUir.lARY  OP  TEST  EESULTS; 

a.  Measurements  of  light  intensity  for  each  indicator  color  with  27*5  VDC 
and  a  status  voltage  of  4.0  VDC  are  listed  below. 
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SmiARY  OP  TEST  EESULTS  (continued) 


Color 

Indicator 

Illumination  (Poot  Candles) 

Fault 

1.30 

V/arhead  Alarm 

1.28 

RED 

Outer  Security 
Violated 

.94 

Inner  Security 
Violated 

.72 

Code  Dissipated 

.78 

GREEN  ■ 

Stragetic  Alert 

.78 

Missile  Amy 

.80 

V7HITE 

Standby 

4.8 

Launch  In 

Process 

3.60 

AilBER, 

Armed 

4.20 

Launch  Commanded 

3.60 

b.  The  distance  at  which  each  indicator  is  visible  with  an  input  of  27.5  VDC, 
a  status  input  of  4.0  VDC^  and  an  illumination  of  65  foot  candles  on  the 
surface  is  50  feet. 

GSiffiRAL  lUPOEMATION 

Test  Engineer  H«  E.  Novalc _  Organization  2-6524-4 

Charge  to  EffA  No.  3007 _ 
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Date  Test  Started  7-q_gp 

Date  Test  Completed  7-lfy-6P _ 

Location: Bldg  9-120  :  Bay  E-9  t  Plant  DO 
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TITLE 

Off  Design  Launch  Control  Console  Status  Indicator  Illumination  Test 
OBJECTIVE 

To  determine  the  limit  to  which  the  "OE"  status  signal  can  deteriorate  and 
still  result  in  an  acceptable  statiis  illumination. 

COECLUSIOIIS  ' 

(a)  The  test  objective  was  realized* 

(b)  The  results  of  this  test  are  directly  applicable  to  the  BC-1  Launch 
Control  Console ,  since  there  is  no  change  in  this  portion  of  the  circuit . 

ITEI.IS  nr  TEST:  .  '  '  ■  “ 

Launch  Control  Console,  Figure  "A"  1243,  Serial  No.  0002,  25-24172-7 
Illumination  Meter,  Weston  610  ' 

DC  Voltmeter,  Simpson  260 
DC  Power  Supply,  Inveur  TP-15 

Adapter,  DC  Power  . 

TEST  DESCRIPTION  ■■ 

Light  intensity  was  measured  for  each  indicator  color  with  a  DC  input  voltage 
from  24  to  34  volts  in  1  volt  steps  and  an  "ON”  status  voltage  input  from 
0  volts  increasing  in  one  volt  steps  imtil  the  illumination  is  unacceptable. 


SUi'.II.ViRY  OP  TEST  RESULTS 

(a)  Light  intensity  for  each  indicator  color  is  listed  in  Figure  3»3.9.3-l 
with  \macceptable  intensities  in  the  final  column 

(b)  The  intensity  of  each  indicator  for  input  voltages  from  24  to  34  VDC  in  | 

one  volt  stops  is  listed  in  Fig:ire  3»3.9.3-2.  •  i 
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SnUMART  0?  tjSST  SSSIJLTS  (oontixiu«d) 


Uoaoccrtable 

Oolumn 


Fault 

V/arhead 

AT 


Alarm 
(Outer 


2.06  1.74  1.64  1.40  1.18  .98  .80  ,66  .52 

/  < 

1.50  1.24  1.02  .86  .74  .60  .  50  .40  .  52: 


2.08 

1.72 

2.06 

1.74 

1.50 

1.24 

1.20 

1.00 

1.40 

1.12 

1.40 

1.16 

9.00 

7.50 

6.50 

5.30 

7.40 

5.64 

1.40  1.12  195  .80  .64  .52  .40  .34  .24 

' 


.60  .  .46  .40  .34 


Standby  j  9.00  7.50  5.84  I  4.66  [3.84  |  3.10  |  2.60  {  2.00  j  1.56 


I  I 

6.50  5.30  4.66  3.78  j  3.04  2.50  2.00  1.60  1^20 


3.40  2.74  2.20  1.72  1.30 


2.82  2.22  11.86 


♦ 

52': 

• 

30 

• 

24 

• 

24 

1. 

56 

1# 

20  • 

1. 

30 

1.16 

Figure  3.3.‘».3-l 

ROrSt  All  figures  are  in  foot  candles  except  voltages  as  narked 
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SU12UASY  0?  lESI  RESULTS  (oontinuod) 


_ ^ 

4  VDC 

l'26VI)C:27VDa, 

28VDC 

29  VDC 

RED 

?ault 

UM. 

it72 

2,08 

2.60 

3.10 

3.64 

4.26 

3.00 

3.70 

6.30 

7.00  ■ 

1.74 

2.06 

2.56 

3.60 

4.24 

4.98 

4.50 

-5.00 

5.60 

u  .40 

Duter 

Security 

Violated 

8 

1.24 

1.5b 

1.80 

3.46 

3.96 

4.48 

2.90 

3.24 

3.64 

4.06 

i 

Inner 

Security 

’/iolated 

.82 

1.00 

1.20 

1.38 

1.90 

2.24 

2.70 

2.46 

2.80 

3.10 

i 

2.60 

w 

0 

Strategic 

4lert 

.90 

1.12 

1.40 

1.68 

1.60 

1.96 

2.36 

3.56 

4.00 

4.52 

5.14 

'‘lissile 

kv;o.y 

•S?6 

1.72 

2.30 

2.78 

3.56 

3.16 

3.60 

4.08 

4.74 

WHITE 

Standby 

5.70 

7.50 

9.60 

LI  .00 

L2.80 

16.0 

L8.4O 

19.0 

21.60 

24.40 

liMM 

Launch 

In 

IProeesa 

fi 

mm 

5.30 

6.50 

7.60 

8.30 

9.70 

11.70 

14.60 

18.60 

22.40 

0 

e 

Arced 

4.54 

5.64 

7.40 

9.30 

m 

14.20 

16.60 

16.00 

18. 2C 

20.60 

23.20 

Laiinch 

Commanded 

3.90 

5.00 

7.00 

8.60 

10.20 

11.90 

13.50 

12.00 

SB 

16.40 

18.40 

i 

.26 

.30 

.36 

El 

.64 

.70 

.80 

.80 

.94 

1.10 

.20 

Figure  5.3. 9*3-2 

EOTSt  (l)  Readlnga  are  In  foot  candles. 

(2)  The,  28,  29  and  30v  readings  wore  taken  using  the  BC-1 
Configurations  legends,  the  others  were  Pre-BC-1. 
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TEST  REPORT  3.3.10.1 


TITLE 

Telephone  Transmitter  Control  Evaluation 
OBJECTIVE 

To  evaluate  the  Telephone  Transmitter  Control  of  the  Launoh  Control  Console 
under  operating  conditions. 


CO.'iCLUSIOITS 

a.  The  test  objective  was  realized. 

b.  The  operation  of  the  Telephone  Transmitter  Control  met  the  requirements 
of  the  Model  Specification  1)2-5450. 

ITEI.:S  IIJ  TEST 

Telephone  Transmitter  Control,  Part  Ho.  1274013-503,  Serial  No.  0000008, 

Part  of  Figure  "A"  1243  Launch  Control  Console. 

Oscilloscope,  Tektronix  545 

Sound  Level  Meter,  General  Radio  1551A 

DC  Power  Supply,  Trygon  M35-5 

Adapter  -  Telephone  Transmitter  Control 

Handset,  Figure  "A”  1300 

TEST  DESCRIPTION 

a.  Sound  leV|e;L  of  the  Telephone  Trauismitter  Control  Alarm,  500  ops  tone 
chopped  at  20  ops,  was  measured  for  input  voltage  variation  from  27.5  to 
30  VDC  at  0.5  volt  intei*vals.  The  Sound  level  measuring  instrument 

was  located  1  foot  above  the  front  center  edge  of  the  writing  surface. 

b.  Distance  at  which  the  alarm  is  discernible  was  measured  with  the  Launch 
Control  Console  Bell  and  Buzzer  activated  eund  also  with  a  noise  ambient 
of  74  db. 

c.  Effectiveness  of  flashing  call  lights  was  rioted. 

SmiARY  OF  TEST  RESULTS 

a,  Sound  level  of  the  chopped  signal  for  varying  input  voltage  is  shown 
below: 
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SmiARY  OP  TEST  RESULTS  (continued) 


( 


Telephone  Transmitter  Control 
Input  Alarm  Output 

Voltage  Chopped  signal  (decibels) 

27.5 
28.0 

28.5 
29.0 

29.5 

30.0 

30.5 

Ambient  nolee  was  72  db. 

b.  The  Telephone  Transmitter  Control  alarm  Is  discernible  at  a  distance  of  35 
feet  with  the  Laimch  Control  Console  bell  and  buzzer  activated  and  with 

a  noise  ambient  of  72  db. 

c.  Detecting  and  replacing  burned  out  switch  button-indicating  light  bulbs 
was  done  with  ease. 

d.  The  flashing  call  lights  on  the  Telephone  Transmitter  Control  are 
effective'  in  determining  an  incoming  call  line^  once  the  operator's 
attention  is  obtained  by  the  -Telephone  Transmitter  Control  Alarm. 

Plashes  are  approximately  one  per  second  with  time  on  equal  to  time 
off. 

C-E!IER/J,  liNPORMATlON 

Teat  Engineer  M.  E.  Novalc _  Organization  2-6524-4 

:  i 

Charge  to  EWA  No.  3007 _ 

Date  Test  Started  8-1-62 _ 

Date  Test  Completed  8-8-62 

location;  Bldg,  9-120;  Bay  B-9;  Plant  DC 
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THE  BOEING  COMPANY 


NUMBER  Vfti.  %  MODEL  NO. 

TITLE  Engineering  Povelownent  Laboratory  goat  Rerwrta. 

■ _ Coammileatlons  Control  Conaole _ 


K 


CN 


PREPARED  BY 
SUPERVISED  BY 

APPROVED  BY 

RELIABILITY 

APPROVAL 


(DATE) 


( 

i 

I 


A?  04(^47)  rT2S3 

CONTRACT  NO, 


CHARGE  NUMBER 
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sirrTARY 


TO  EE  ADDED  DPOff  CdiPLEriON  OP  TSSTEIO. 


Tills  page  will  b*  a  susmaiy  of  the  test  residts  obtainad  durixig  tha  EDL/PT 
prograa.  It  will  be  integrated  results  of  all  testa  conducted  during  Il.e 
prcjraa.  The  results  will  include  nesting  of  design  objectives,  specifications, 
rocemendationa,  etc* 
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TIST  BBPOBT  4. 3.1.1 


TITLE 

Phyaical  Examination  of  the  Communication  Control  Console,  25-27095-2 
OBJECTIVE 

To  inspect  the  Communication  Control  Console  for  physical  appearance, 
conformance  to  Engineering  drawings  and  human  engineering  requirements. 

COilCLUSIONS 

The  test  objective  was  realized. 

ITEI'E  IN  TEST 

Communication  Control  Console, Fig^nre  *'A"  1338  ,  SN  0000001 
Scale,  6  units  l/lOOth  inch  intervals 
Scale,  12  units,  l/lOOth  inch  Intervals 


( 


:  i 

;i 

:  • 
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TE'JT  DESCRIPTION 


The  components  and  subsystems  of  the  Communication  Control  Console, 
0A-3460/GSV/-4 


a.  Control,  Communication  System,  C-38SO/GSW-4 

b.  Desk,  Plat  Top  PN-130/GS';7-4 

c.  Panel,  Arming  and  Status  SB-1517/GS\7-4 

d.  Panel,  Phone,  assembly 


25-27723-2 

BACC57B 

25-31687-1 

29-20924-1 


The  above  were  examined  for; 

1.  General  appearance  and  quality  of  workmanship 

2.  Conformance  to  MIL-STD-130A 

3.  Conformance  to  lIIIi-STD-e03 

4.  Conformance  to  D2-10773 

5.  Conformance  to  applicable  assembly  drawings 

6.  Dimensions  per  drawing 


SUI.2!ARY  OP  TEST  RESULTS 


a.  The  Communication  Control  Console  conformed  to  Engineering  drawings. 
Measurements  were  within  drawing  tolerances. 
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StnOtABT  OP  TEST  BESOITS  'CContiauad) 


b.  Ib«  Uodal  Spaoifieation  fi2-10778  states  that  all  corners  and  edges 

exposed  to  contact  bp  operating  personnel  shall  have  rounded  contours. 
The  front  bottom  comers  of  the  writing  desk  have  sharp  edges  which 
could  be  hazardous. 

0.  The  physical  appearance  of  the  OoDmunlestion  Control  Console  could 
be  improved  if  flu8h»mounting  bolts  were  used  on  the  outside  of  the 
desk  BACC57B. 

d.  All  other  areas  of  the  Cocummleation  Control  Console  were  acceptable. 

DESIGN  mPROVEMENI  OB  SIMPLIPICATZONS 

a.  Twenty  per  cent  of  the  fasteners  used  to  install  the  j^els  in  the 
console  were  defective.  The  spring  washer  (BACP34D4b)  used  to  retain  ; 
the  fasteners  in  place  either  broke  or  fell  ofT prior  to  or  during  the 
panel  removal.  The  fasteners  (BACP34D4B6)  are  made  of  soft  metal 

,  and  is  prone  to  chaffing,  misalignment  and  in  one  case  sheared  complete!^/ 
Uetal  filings,  washers  and  fasteners  falling  into  the  console  could 

I  cause  shorts  and  serious  damage  to  the  equipment.  More  suitable 
fasteners  could  reduce  the  likelihood  of  damage  to  the  console. 

b.  More  time  is  required  for  the  installation  of  both  the  Telephone  Trans¬ 
mitter  Control  and  the  Arming  and  Status  Panel  than  for  removal  due  to 
the  retainer  chains  on  the  connector  dust  covers  catching  between  the 
panels  and  the  console  structure.  Nicks  SLOd  scratches  on  the  equipment 
were  attributed  to  this  condition.  Per  Drawing  No.  23-'27095‘-2,  Console, 
Communication  Control,  all  connector  dust  caps  are  to  be  removed  and 
discarded  upon  base  installation  except  the  dust  cap  on  A2J3,  which  .. 
shall  reiaaln  permanently  affixed  to  the  Arming  and  Status  Panel. 
Therefore,  the  only  chain  which  could  cause  problems,  after  base 
installation  is  A2J3.  Possible  solutions  to  avoid  this  interference  are : 


1.  Shortening  the  chain 

2.  Taping  the  chain  out  of  the  way  before  Instcdlatlon 

3.  Bemoving  the  chain  before  instcdlation. 

GENERAL  INPOBMATZON 

Test  Englneer(8) 

T.  G.  Me  Carthy 

Ora  2-6524-4 

M.  E.  Novok 

2-6524-4 

Charge  to  ENA  Number  8848 

Date  Test  Started 

6-26-62 

Date  Test  Completed 

7-04-62 

Location 

9-120  Bids:.  Bay  E9  DC 

( 


-Sl  ' - 

C> 

RCVISEO  _ 
U>  42M  20M 


VOL  5 

NO  T2-2564 

SEC.  4 

1  PACE  4 

TEST  REPORT  4. 3. 2.1 


TITLE 

*  V- 

Maintainability  of  the  Communications  Control  Console^  25-27093»2 
OBJECTIVE 

To  Inspect  the  Communications  Control  Console  from  a  maintainability 
standpoint . 

COUCLUSIONS 

a.  The  test  objective  was  realized. 

b.  The  Communication  Control  Console  met  the  requirements  of  the 
Model  Specification  B2-10778 

ITEMS  IN  TEST  . 

Communications  Control  Console  Slgure  "A"  133^ »  SN  0000001 

Scale,  0  tQ  150  lbs  capacity 
Scale,  0  to  1000  lbs  capacity 
Inserter  -  Extractor  tools 
Common  hand  tools 

TEST  DESCRIPTION 

The  Communications  Control  Console,  its  components  and  subsystems  were 
examined  from  a  maintainability  standpoint 

a.  Communication  Control  Console 

b.  Communleatloa' Control  System 

c.  Arming  and  Jtatus  Panel 

d.  Filter  Card 

e.  Amplifier  Card 

f.  Speaker 

g.  Telephone' Transmitter i Control 
The  above  assemblied  were  examined  for  the  following: 

1.  Evaluation  of  handling  methods  required  for  complete  console  and 
major  subassemblies, 

2.  Ease  of  removal  and/or  access. 

3.  Weight 

4.  Humber  of  personnel  required  for  removal  and/or  replacement 


•25-27095-2 
■■  25-27723-3 
25-31687-1 ' 
29-24322-1 
25-31667-1 
BACL35A1 
RCA  1274013-503 


0 


TEST  OBSOBIPTIOH  (Contlttued) 

$•  Tlae  rsqulred  for  romoval  and/or  replacement* 

6*  Skill  lerel  of  personnel  required  for  maintenance  and  handling* 

7*  Evaluation  of  techniques  required  for  handling  and/or  storage* 

8*  Mating  of  connectors}  possibility  of  damage  due  to  misalignment  or  play. 

9.  Cable  runs  and  placement}  possibility  of  damage  by  chaffing  or  pinching 
during  removal  end/or  replacement  of  modules  and  components* 

10*  Protrusions  or  sharp  edges  which  may  cause  injury  to  personnel  or 
damage  to  equipment  during  handling* 

11.  Procedures  required  by  design  to  handle*  remove  sod  replace  all  modules* 
panels  or  components  were  recorded* 

SUMUAHY  0?  f  ESI  RESULTS 

a.  The  weights  and  time  for  removal  and  replacement  of  the  major  subassem¬ 
blies  are  listed  belowt 


Assembly 

Time  for 
Removal 

Weight 

Time  for 
Replaccmont  i 

Armin«  and  Status  Panel  25-31687-1 

3  min* 

24.0  # 

4  nin. 

Telephone  Tranjsmittor  Control  RCA  1274013-503 

5  min* 

49.25 

13  min.  1 

Total  Weight  of  Console 

— 

386*25 

b*  The  number  of  personnel  reqiiired  for  removal  and/or  replacement  of  tho 
Telephone  Transmitter  Control  is  two}  all  other  assemblies  require  one* 


c*  Twenty  per  cent  of  the  fasteners  used  to  Install  the  panels  in  the 

console  were  defective*  The  spring  washer  (BACP34D4R)  used  to  retain 
the  fasteners  in  place  either  broke  or  fell  off  prior  to  or  during 
the  panel  removal*  The  fasteners  (BACP34E4B6)  are  made  of  soft  metal 
and  is  prone  to  chaffing*  mlsaligment  and  in  one  case  sheared  complete^. 
Metal  filings*  washers  and  fasteners  falling  into  the  console  could 
cause  shorts  and  serious  damage  to  the  equipment*  More  suitable 
fasteners  could  reduce  the  likelihood  of  damage  to  the  console* 

d*  More  time  is  required  for  the  installation  of  both  the  Telephone  Tranc- 
mitter  Control  and  the  Arming  and  Status  Panel  than  for  removal  due  to  i 
the  retainer  chains  on  the  connector  dust  covers  catching  between  the 
panels  ahd  the  console  structure*  Nicks  and  scratches  on  the  equipment 
were  attributed  to  this  condition*  Per  Drawing  No.  25-27095-2*  Console* 
Communication  Control*  all  connector  dust  caps  are  to  be  removed  and 
discarded  upon  base  installation  except  the  dust  cap  on  A2J3*  which  shal], 
remain  permanently  eif fixed  to  the  Arming  and  Status  Panel.  Therefore* 
the  only  chain  which  could  cause  problems  after  base  installation  is 
A2J3.  Possible  solutions  to  avoid  this  interference  aret 

1.  Shortening  the  chain 

2.  Taping  the  chain  out  of  the  way  before  installation 

3*  Removing  the  chain  before  installation* 
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SmaiAHT  OP  TEST  RESULTS  Ccontinued) 


e.  A. sharp  protrusion  was  found  on  the  back  comer  of  the,  easting  on 
the  console  frame  (and  front  bottom  comers  of  the  writing  desk) 
which  could  cause  Injury  to  personnel* 

« 

f.  Bolts,  used  to  hold  reinforcement  frames  are  protruding*  Flush-^ 
mounting  bolts  would  improve  this  condition. 

g.  The  desk  drawers  should  have  less  play  in  the  console’  and  need 
structural  improvement. 

h.  The  cards  and  components  of  the  Telephone  Transmitter  Control  and 
the  Status  and  Arming  Panel -were  easily  accessible  and  In  good 
placement  for  maintenance. 

1.  l^ntenanee  Of  this  equipment  requires  a  basic  knowledge  of 
electronics* ■ . 

I  •  •  '  K 


G2NERA1  lOTORMATIOR  .  .. 

Test  EngineerCs)  _T.  g.  Me  Carthy  Org  2~6524-4 

M*  E.  Novak _  .  •  .  2-6524-4 

Charge;  to  MA,  Number  .  8846 
Date  Test  ..Started  ~6-26-62 
Date  Test  Completed  7-03-62 
Locatibn  9-120  Bldg  Bav  B9  DC 
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TEST  BSFOET  4*3*3*1 


TITLS  » 

Cosmanicationa  Control  Conaola  Aeceptanoa  Funotional  Test  Procedors 
Evaluations  1)2*1 1337*  Vol*  1* 

02JSCTIVB 

To  evaluats  ths  Aoceptanos  Tunotional  Test  Procedures  for  tbs  Conmm* 
ioation  Control  Console  at  tbs  card  level* 

CCNCLUSIOJIS 

TO  SE  ADDED  UPON  CQUPIETIOir  OP  TESTS 
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TEST  BEPOET  4.3.3.2 


TITLE  ^ 

Coaammioationa  Control  CoaaoXo  Aoooptanc®  Puaotlonal  Toot  Procoduroo 
Evaluation  •  ])2«11337>  Yo1»  2 

OBJECTIVE 

To  evaluato  th*  inooptanco  Punotional  Tost  Prooedures  for  tho  Cosununi* 
cations  Control  Consols  st  ths  psnsl  and  »oduls  Isvsl* 

CJliCLUSIONS' 

TO  BE  ABDEO  UPOE  COMPLBTIOB  C?  TESTS 


ui  4aM  aoM  i  SfiC  4  1  SAGS  ^ 


mT  lapoBT  4.5.5. 5 


TITLB  ^ 

CoaamnloatloM  Control  Conaolo  ioooptAnoo  ?vuaotio&al  Toat  Procaduroa 

Evaluation  -  52-11337,  7ol*  3 

I 

OBJECTIVE 

To  avaluat*  tha  Aooaptanoa  S^metional  Taat  Proooduxoa  for  tba  Coannini 
cation*  Control  Conaolo  at  th#  Conaolt  lerol, 

co::cLusiOF3 

TO  BE  A5BBS  UPOS  CCBCETfiTXOSF  OF  TEST8 


1SST  mm  4.54*1 


CITLS  , 

ISadciiauiB  Vempdtatur*  of  CoK<iBuniQ$ti(m«  Coatrpl  Cpnsol*  Conponentt* 

OBJECTIVE 

T9  datezmizi*  th*  caxlmua  operatlos  tesaperatura  of  vital  polnta  in  tbo 
CoiffiBunioationi  Cootvol  Conaola* 

CCKCLTISIOII5 

TO  BE  iSPEB  ITPON  CCStPLETIOir  QP  TSSTS 


TEST  BEPQBT  4.3»4«3 


TITL3 


Off  D«8iga  Temperatiam  TMt  Coepupiefttionv  (!ontzol  Coosolt  Conpootitiits 


OBJECTIVE 


To  deteitain*  tha  limits  of  ths  yarametsrs  iiffeotinf  thf  tsmpez&turs  of 
Comnaniofttioas  Coatrol  Coaacls  Caapoasato. 


COITCLUSIONE 


TO  BE  ADDED  DPON  COKPlrETIOE  OP  TESTS 


TBSf  BSPOSP  4*5*5*t 


TITLE 

CoosnmiMtlo&c  Coatvol  Oootolt  DQ  Povtr  Conouaptioa 

OBJECTITO 

To  datfxstin*  DO  powiii^  rtqttlrtmmt*  of  CowBunipotlen*  Control 
Conaolo  for  irnrloi)*  awdM  of  opomtlon* 

CONCLUSI0JJ3 

TO  BE  ABDB^  vm  CCKPLSTICJT  OF  TESTS 


TE3I  mm  4.5#5.2 

TTSIS  ^ 

Wors^  CftM  C^muuloatloaa  Control  Conool*  90  Poser  Conaiaptlon* 

0BJECTI7S 

To  deteinia«  %bM  lu^isqy.  9C  input  poser  rs^uirewents  of  tba  Cooannications 
Control  Conaolsy 

CO..CLUSIQirS 

TO  BS  IDPSJO  UPOS  CCKPISnOS  0?  TESTS 


t 


I, 


I 
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tBST  BEFOBt 


THIS 

CoBEsunloatloiui  Control  Conoolo  Svitoh  Evaluation* 

CrJilCTIVE 

To  detozmin*  tho  flaotrloal  and  naohaoloal  ohajraotarlotlei  of  tha  Status 
and  Azolnc  Faisal  Svltaltai*  '  ’ 

Cui.cLirsioiis 

TO  ES  iSCSS  CFOII  COKPISTIOS  Gt  TESTS 
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ISST  SSPCEP  4*5.7.1 

TITLE  t 

Otlft  «b4  Int«llislUUt7  Testi 

OSJTCTIVa 

To  datdxmino  the  end  intelXi^bility  oharaeteristioe  of  the  VESA 
Aaplifier  i»  tb*  e»d  Asmias  Fenel  of  th«  Conanmloatloiie  Control 

Console.  , 

ccircLusioES 

TO  SB  ASSES  CPCH  CQKPLBTIOH  07  TESTS 


I 
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TITLE 


TEST  BEPOa?  4*5*7*2 

\ 

Worst  Cass  ijtpliflsr  Oala  and  IntslligibilitT’  Ttat, 

OrJECTIVB 

To  dstsxninS  tbs  gain  aad  intslUgibilitjr  oharaoterlstlos  of  ths  TSSk 
iaplifisr  la  tbs  Status  and  Arising  Panel  of  ths  Cosemnloatioas  Control 
Consols  imdsf  worst  eass  conditions* 

C0i:2LUSICN3 


TO  BE  iJ)Jm  UPQff  CQUPUSTIOK  OP  TESTS* 


TEST  BEFQBT  4.5.7*5 


T1T12 

\ 

..  Off  Design  Aaplifler  Gain  and  latelllgiUlitQr  Vest 

I 

OBJECTIVE 

To  detezmlne  the  Halts  of  the  paraaeters  affeetlag  the  gain  and 
intelllgihiUtgr  ebaraotearistlos  of  tha  VBSA,  iapllfier. 

CONCLTTSICKS 

TO  BE  ADDSD  DFOS  CQMPBBTZOS  OF  TESTS 


ui  42M  aoeo 


MC6  18 
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TES7  BEPQRT  4*3.8*1 


TITLE  ^ 

Comuziieatlons  Control  PC  Input  7ilt*r  Tost 

OBJECTIVE  ,  , 

To  doteznlns  ths  PC  In-rush  Tor  ths  Communications  Control  Console 
under  variona  operating  modes*  4- 

COirCLIISlONS 

TO  B5  mm  UPCW  COUPLBTIOK  0?  TESTS 


u>4aMaeoe  1  SfiC  4  I  PAGG 


BEFQET  4*5.8*2 

TITIB  , 

Worst  Cas*  ]»  Input  ftltav  Taat 

OBJECTIVE  \  . 

To  dotanaino  tho  offsot  of  tha  naxiaua  SC  in-rueh  for  tho  CooBunleations 
Control  Consol*  at  worst  *a**  optratisg  conditions. 

C0NCLUSI01J3 

TO  SB  dSSSiy  CFOK  CQMFIBTJOS  Gf  TESTS 
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TEST  BEFQE7  4*5*A*9 


t 


TITLE  ^ 

Off  Design  DC  Injiut  Filter  Test 

OBJECTIVE 

To  deteinine  the  current  dxnin  st  irtiloh  ths  DO  input  filter  beeoows 
ineffeotirs* 

CCNCLUSIOHS 

TO  BE  ADDED  DPQE  CdOWIQS  OP  TESTS 
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9SST  BEPCET  4*5«9*1 


TITUS 


CoDsamleatloM  Control  Conoolo  ZnmCUtioia  Toot 


OBJECTIVE 


To  detezmino  tho  Ineula  t.  -  -  a  reoiotoaot  of  tho  clrouiti  of  tho 
Cocnnattlootloao  Control  Coioolo.  ' 


CONCLUSIOnS 


TO  BB  AHm  UFOir  OOKPtETIOS  Of  TESTS 
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